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Foreword 



General employment of toxic munitions in World War I made it necessary 
for the United States as a belligerant to protea its soldiers against gas attack, 
and to furnish means for conducting gas warfare. The postwar revulsion against 
the use of gas in no way guaranteed that it would not be used in another war; 
and to maintain readiness for gas warfare, Congress therefore authorized the 
retention of the Chemical Warfare Service as a small but important part of the 
Army organization. 

Between world wars, officers of the Chemical Warfare Service anticipated 
that in another conflict the Sendee would again be principally concerned with 
gas warfare, and they concentrated on defense and retaliation against it. The 
almost equal preparedness of the United States and other nations for gas warfare 
acted during World War II as the principal deterrent to the uses of gas. That it 
was not used has obscured the very large and vital effort that preparations for gas 
warfare required at home and overseas. This effort involved large numbers of 
American scientists and the American chemical industry as well as the Chemical 
Warfare Service, and served not only the Army but also the other armed forces 
of the United States and those of Allied nations. And in World War II the 
Chemical Warfare Service and its civilian collaborators came up with some new 
major weapons, notably the 4.2-inch mortar, generators for large-area smoke 
screening, flame throwers, and incendiary and flame bombs. The Service acquired 
in addition an entirely new mission, that of preparing the nation against the 
hazards of biological attack. In fulfilling its responsibilities the Chemical War- 
fare Service during the war compiled a record of achievement that readers of this 
subseries both in and out of the Army, will find instruaive. 
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7 March 1958 
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Preface 



This is the first of three volumes devoted to the activities of the Chemical 
Warfare Service in World War II. Part One of the present volume traces the 
organization and administration of the Chemical Warfare Service from its 
origins in World War I up through World War II. Part Two deals with training 
of military personnel for offensive and defensive chemical warfare in the same 
period. 

Even more than other elements of the Army, the Chemical Warfare Service 
(designated Chemical Corps after World War II) felt the effects of the 
government’s restrictions on personnel and funds in the years between the two 
world wars. This was partly the aftermath of international efforts to outlaw gas 
warfare and partly the result of antipathy to that type of warfare on the part 
of various high government officials. Certain members of the War Department 
General Staff, including at times the Chief of Staff himself, were opposed to gas 
warfare. Consequently the Chemical Warfare Service was considered as more 
or less a necessary nuisance. 

The movement toward general national preparedness that got under way in 
the late 1930*5 led to an increase in the stock levels of certain chemical warfare 
items. Included in 1938 Educational Order legislation providing for a build-up 
of a limited number of Army items was the gas mask. Later legislation and War 
Department directives enabled the Chemical Warfare Service to make still 
further preparations for gas warfare, offensive and defensive. These activities, 
continued throughout the war years, helped to deter the enemy from initiating 
gas warfare. During World War II, in addition to discharging its responsibility 
for gas warfare, the Chemical Warfare Service carried out a number of other 
chemical warfare missions for which it had little or no preparation in the prewar 
years. The service was also assigned a biological warfare mission. 

Although any of the three volumes on the Chemical Warfare Service can be 
read as an entity, the first seven chapters of the present work will serve to 
illuminate the remainder of the CWS story. Against the background provided 
by Part One, the account of specific functions such as military training (covered 
in Part Two of this volume), research, procurement, and supply (covered in the 
second volume), and chemical warfare activities in the oversea theaters of opera- 
tions (covered in the third volume) will emerge in clearer perspective. 

A further word of explanation with regard to Part One may be of assistance 
to the reader. The aim here is to discuss developments in organization and 
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administration primarily as they affected the Chief, Chemical Warfare Service, 
and his immediate staff and secondarily as they affected the commanders of 
Chemical Warfare Service field installations. Since these developments in almost 
all instances had their origin at a level higher than that of the Chief of the 
Chemical Warfare Service, pertinent background information on policy at the 
higher level is included. 

Dr. Leo P. Brophy is responsible for Part One. He has been assisted in the 
research and writing on Chapters IV and V by Mr. Herbert G. Wing, formerly 
of the Historical Staff, Chemical Corps. The late Col. George J. B. Fisher, 
USA, was primarily responsible for Part Two. Colonel Fisher was taken ill 
before he was able to complete the research and writing of this portion of the 
volume. His work was taken up and completed by the staff of the Historical 
Office. Dr. Brophy wrote the section in Chapter XIII on the training of chemical 
mortar battalions, and the section in Chapter XVI on the training of the Army 
in the use of flame, smoke, and incendiaries. Dr. Brooks E. Kleber and Mr. Dale 
Birdsell assisted in the research of these and other chapters in Part Two. 

The authors of this volume were greatly aided in their research by the com- 
petent staff of the Departmental Records Branch, Office of The Adjutant Gen- 
eral, particularly Mrs. Caroline Moore; by Mr. R. W. Krauskopf of the staff of 
the National Archives; by Mr. Roger W. Squier, Office of the Comptroller of 
the Army; and by Mr. Michael D. Wertheimer, Office of the Deputy Chief of 
Staff for Personnel, Department of the Army. Mrs. Alice E. Moss supervised 
the typing of the manuscript. 

The authors are indebted to the many veterans of the Chemical Warfare Service 
who through interviews and otherwise aided them in writing the volume. Among 
these were several whose assistance was most helpful: Maj. Gen. William N. 
Porter, Maj. Gen. Alden H. Waitt, Maj. Gen. Charles E. Loucks, Brig. Gen. 
Henry M. Black, Col. Harry A. Kuhn, Lt. Col. Selig J. Levitan, and Col. Ray- 
mond L. Abel. 

In the Office of the Chief of Military History, Lt. Col. Leo J. Meyer, Deputy 
Chief Historian, and his successor, Dr. Stetson Conn, rendered valuable assistance. 
Final editing was accomplished by Mr. David Jaffe, senior editor, assisted by 
Mrs. Helen Whittington, copy editor. Mrs. Norma Sherris selected the photo- 
graphs. 
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PART ONE 



ADMINISTRATIVE DEVELOPMENT 




CHAPTER I 



Origins of the Chemical 
Warfare Service 



The Chemical Warfare Service (CWS) came into being during an era 
of unprecedented change in the technology of war. 1 The introduction of gas 
warfare by Germany in April 1915 presented new problems of military 
techniques with which none of the Allied Powers was then prepared to cope. 
In the United States the War Department by the fall of 1915 began to show 
an interest in providing troops with protection against gas and assigned 
responsibility for the design and development of respirators to the Medical 
Department. In carrying out his responsibilities, The Surgeon General de- 
tailed certain Medical officers to the British and French Armies as observers, 
and these officers sent back periodic reports which included information on 
gas defense. 2 The Army took no steps to supply the troops with masks or 
to prepare for offensive gas warfare until the first part of 1917. 

It was not the War Department but a civilian branch of the government 
that took the first step in preparation for the employment of toxic agents. 
Early in 1917 the Secretary of the Interior surveyed his department to deter- 
mine how it might contribute to the national defense and decided that the 
Bureau of Mines, which, since its establishment in 1910, had been investigat- 
ing poisonous gases in mines, might be utilized in assisting the Army and 
Navy in developing a gas war program. On 8 February, Van H. Manning, 
the director of the Bureau of Mines wrote to the chairman of the Military 
Committee of the National Research Council (NRC) offering the bureau's 



1 The Chemical Warfare S ervice was designated the Chem ical Corps by Public Law 607, 79th 
Congress, on 2 August 1946. See the Bibliographical Note at the end of this volume for the 
location of sources cited in footnotes. 

2 The Medical Department of the United States Army in the World War: XIV, Medical 
Aspects of Gas Warfare (Washington: Government Printing Office, 1926), 27, hereafter cited as 
Medical Aspects of Gas W arfare . 
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services. 3 Formal action on the recommendation was taken on 3 April 1917, 
when the Military Committee of NRC appointed a subcommittee on noxious 
gases, to "carry on investigations into noxious gases, generation, and antidote 
for same, for war purposes." 4 Under the chairmanship of the director of 
the Bureau of Mines, the subcommittee included Ordnance and Medical 
officers from both Army and Navy as well as two members of the Chemical 
Committee of the National Research Council. The work of this group pro- 
vided the genesis of the chemical warfare research effort of the United States 
in World War I. 

The War Department’s early lack of serious concern about the new type 
of warfare might be attributed to the fact that the effectiveness of a gas 
attack with the agents then in use was waning by 1917 because of the 
efficiency of antigas protection. It was not until the German Army in July 
1917 began the use of dichloroethyl sulfide, the so-called mustard gas, as 
a liquid toxic filler for projectiles that the War Department began to give 
serious consideration to preparations for gas warfare. Mustard gas was per- 
sistent, it proved to be a high casualty producer, and it considerably widened 
the scope of chemical warfare. 5 

As the gas warfare needs of U.S. troops in France became known in 
Washington they were referred to the War Department bureau to which 
each seemed to relate. The basic requirement was a gas mask; this item, 
because of its prophylactic nature, was assigned to the Medical Department 
for procurement and distribution. Training of individuals in use of the mask 
then became a Medical responsibility. 6 The War Department assigned the 
responsibility for the manufacture and filling of gas shells to the Ordnance 
Department, which erected a new arsenal for this purpose at Edgewood, 
Maryland. 7 Engineer troops were selected for the projection of chemical 



3 (i) Van H. Manning, War Gas Investigations, Dept, of Interior Bull. 178— A (Washington: 
Government Printing Office, 1919). (2) Memo by G. S. Rice, Bureau of Mines, regarding early 
history of mask and gas investigations for the Army, 9 Jan 18. RG 7, NA. 

4 Red of Mtg. Mil Com NRC, 3 Apr 17. RG 70, NA. 

5 (i) John J. Pershing, My Experiences in the World War (New York: Frederick A. Stokes, 
1931), I, 166-67. (2) Amos A. Fries and Clarence J. West, Chemical Warfare (New York: 
McGraw-Hill, 1921), p. 151. 

c In September 1917, a Gas Defense Service, Sanitary Corps, Medical Department, was 
activated. This service, in which a group of forty-five chemists was commissioned, was placed in 
charge of training. In April 1918 the officers of the Gas Defense Service were transferred to the 
Corps of Engineers. See Report of the Director of Chemical Warfare Service, 1919, pp. 43 - 49 - 
Hereafter cited as Rpt of CWS, with appropriate year. 

7 For detailed account of the building of Edgewood Arsenal, see Benedict Crowell, America’s 
Munitions, 1917-1918 (Washington: Government Printing Office, 1919)? PP- 395 - 409 - 
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agents, and a regiment of gas and flame troops, to be known as the 
30th Engineers, was authorized, 8 Supplying gas alarms became a function of 
Signal Corps. 9 An agency for solving technical problems was at hand in the 
subcommittee on noxious gases mentioned above. In September 1917 this 
committee established a research and experiment station, financed by the 
War and Navy Departments and operated by the Bureau of Mines, at 
American University on the outskirts of Washington, D.C. 10 The Bureau of 
Mines also supervised research activities on war gases at many universities 
and industrial laboratories throughout the country as well as at laboratories 
of other government agencies. 

Gas Warfare Organization , American Expeditionary Forces 

The problems of gas warfare administration were in the meantime 
receiving serious consideration in the theater of operations under the urgency 
of an active gas warfare situation. A board of officers was appointed to 
plan a gas warfare organization for the American Expeditionary Forces 
(AEF) on 18 June 1917, a few days after General John J. Pershing's 
arrival in France. 11 The board analyzed the gas warfare establishments of 
the British, French, and German Armies and considered the recommenda- 
tions of Dr. George A. Hulett of Princeton University, who had spent some 
time in England and France studying the use of gas in war. Following the 
board's recommendation, General Pershing decided to centralize the han- 
dling of all gas warfare matters under an independent agency. He reported 
his scheme of organization to Washington on 4 August 1917, recommending 
that a similar consolidation be adopted by the War Department. 12 

Two weeks later General Pershing assigned Lt. Col. Amos A. Fries, an 
Engineer officer who had served under him in the Philippines in 1905, as 



8 (i) WD GO 108, 15 Aug 17. (2) History of ist Gas Regiment, Pt. I, p. i. MS, n.d. 

9 Rpt of CWS, 1919, p. 3. 

10 Medical Aspects of Gas Warfare, pp. 35-36. 

“Memo, Lt Col John McA. Palmer, C Opns Sec, Hq AEF, for CofS AEF, 30 July 17, sub: 
Gas and Flame Serv, Offensive and Defensive. Copy of this memo appears as Appendix II in 
History of Chemical Warfare Service, American Expeditionary Forces, a seventy-one-page detailed 
account of organization and administration, together with sixty-five supporting appendixes, which 
is apparently the official history written shortly after World War I. H-12 and H-13. This is 
hereafter cited as History of CWS, AEF. 

12 (i)Ltr, CinC AEF to TAG, 4 Aug 17, sub: Cml or Gas Serv. (2) James G. Harbord, The 
American Army in France (Boston: Little, Brown and Company, 1936), p. 128. Maj. Gen. James 
G. Harbord states that details of proposed organization were sent to War Department on 28 July. 
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Engineer in Charge of Gas. 13 As such Fries became the chief of the Gas 
Service, AEF, when it was officially established on 3 September 1917. 14 
The following day Fries was raised to the rank of colonel and placed in 
command of the 30th Engineers, the gas and flame regiment. 15 He at once 
set up headquarters at Chaumont, where he would be in close touch with 
the General Headquarters (GHQ) of the American Expeditionary Forces. 

The AEF order which established the Gas Service specified that the chief 
of the service would be "charged with the organization of the personnel, the 
supply of material and the conduct of the entire Gas Service, both Offensive 
and Defensive, including instruction." The first task confronting Fries was 
that of securing suitable officer personnel. Even before the Gas Service 
was officially established he had obtained the services of two Medical De- 
partment officers, Col. James R. Church, who had been observing the effects 
of gas on French troops, and Capt. Walter M. Boothby, who had been given 
a similar assignment with the British. Colonel Church headed the Medical 
Section of the Gas Service until December 1917 when he was succeeded by 
Col. Harry L. Gilchrist. 16 The Medical Section was responsible for training 
and instructing Medical officers and other personnel in the treatment of gas 
casualties, as well as for the inspection of methods and facilities for the care 
of gassed cases. 17 

From the other branches of the Army, including Engineers, Ordnance, 
Cavalry, and Infantry, Fries obtained some two hundred officers who, al- 
though they were assigned to the Gas Service, continued to hold commissions 
in their respective branches. These officers, as well as the enlisted men 
who were transferred to the Gas Service, were given a course of instruction 
in gas defense at the I Corps Gas School, which was activated on 15 October 
1917. 18 The same month an Army Gas School, with courses in both defensive 



u Cablegram (Pershing) iii-S, Paris, France, 18 Aug 17, Par. 19. WD Cables, P series, 
A.E.F. files, NA. 

14 (i)Interv, CmlHO with Maj Gen Amos A. Fries, USA (Ret.), 4 Aug 55. (2) Copy of 
AEF GO 31, 3 Sep 17. All AEF general orders cited in this chapter appear in Historical Division, 
Department of the Army, UNITED STATES ARMY IN THE WORLD WAR: 1917-19x9, XVI, 
General Orders , G.H.Q. , A.E.F. (Washington: Government Printing Office, 1948). 

15 Historical Division, Department of the Army, UNITED STATES ARMY IN THE WORLD 
WAR: 19 1 7-1 9 19, XV, Reports of Commander-In-Chief, A.E.F. , Staff Sections and Services 
(Washington: Government Printing Office, 1948), 291, hereafter cited as Reports of Commander - 
in-Chief, A.E.F., Staff Sections and Services. 

16 ( 1 ) History of CWS, AEF, pp. 7-8. (2) Medical Aspects of Gas Warfare, pp. 39-50. (3) 
Fries and West, Chemical Warfare, p. 114. 

17 Medical Aspects of Gas Warfare, pp. 67—73. 

“(i)AEF GO 45, 8 Oct 17. (2) Schedule, I Corps Gas School AEF. History of CWS, AEF, 
App. 13. 
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Stokes Trench Mortar, used by special gas troops of AEF, World War I. 
Picture taken in CWS training area, Cbaumont, France , 1918. 



and offensive gas warfare, was started at Langres . 19 Later three other 
training schools were established. 

The most serious problem which faced Fries when he became chief of 
the Gas Service, aside from the task of obtaining personnel, was that of 
providing for a supply of gas masks and other protective equipment for 
American troops. Just prior to Fries’s appointment the British, upon request 
of Captain Boothby, had tested twenty thousand gas masks received from 
the United States and had found them entirely unsuitable for use on the 
battlefield . 20 Fries knew that he would have to look for other sources of 
supply and took immediate steps to purchase British masks, or box respira- 
tors, as they were called, and French M2 masks . 21 Second in importance to 
supplying the Army with masks was the task of equipping special gas troops 
with such weapons as cylinders, mortars, and projectors for the dispersion 

15) (i) AEF GO 46, 10 Oct 17. (2) Schedule of Instruction, AEF Army Gas School. History 
of CWS, AEF, App. 15. 

20 Amos A. Fries, History of Chemical Warfare Service in France, p. 4. MS. 

21 AEF General Order 53, 3 November 1917, made the Gas Service responsible for supplying 
all division, corps, and army gas officers with antigas supplies. 
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of agents. Fries also made arrangements to purchase these items from the 
British, and it was well that he did, for none were received from the United 
States until just before the close of the war. 22 

Colonel Fries was fortunate in securing the services of a very competent 
officer, Maj. Robert W. Crawford, whom he put in charge of procurement 
and supply activities in the Gas Service early in September 1917. The 
Procurement and Supply Division, as Crawford* s unit came to be known, 
not only handled the purchase of materiel but also drew up plans for and 
supervised the construction of three separate gas depots in the First Army 
Area and four in the Second Army Area. These depots were placed in 
operation in October 1918 under depot officers who were on the staffs of 
the respective army gas officers. 23 Crawford also drew up plans for construc- 
tion of phosgene-manufacturing plants, shell-filling plants, and a gas-mask 
repair plant. The proposed construction of phosgene and shell-filling plants 
in France was given up after Colonel Fries had studied the matter in detail 
and made a recommendation to that effect to General Pershing. The chief 
reason for abandoning those projects was the inability to obtain sufficient 
chlorine in France. 24 But the plan for building the mask repair plant was 
carried to completion, and in November 1917 four officers and no enlisted 
men of the Medical Department arrived from the United States to operate 
this plant. 25 

In addition to personnel, training, and procurement and supply respon- 
sibilities, the Gas Service, AEF, had definite technical responsibilities. In 
carrying out the latter responsibilities, General Fries’ headquarters worked 
closely with the War Department. 

Centralizing Chemical Warfare Activities 

The start of centralizing chemical warfare activities within the War 
Department dates from October 1917, when an Office of Gas Service was 
set up, with Col. Charles L. Potter, an Engineer officer, as director. This 
move was an attempt to satisfy the need for an agency in Washington 
which would know everything that was going on with regard to chemical 
warfare both at home and abroad. The Gas Service was to be the "co- 



22 Fries and West, Chemical Warfare, p. 78. 

23 History of CWS, AEF, p. 48. 

M Fries and West, Chemical Warfare, p. 104. 
" Medical Aspects of Gas Warfare, p. 30. 
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ordinating agent’ * between the various bureaus and laboratories engaged in 
gas warfare activities, and all communications from abroad dealing with 
gas warfare were to be routed to that office. Provision was made for three 
assistants to the director of the new service, one from the Ordnance Depart- 
ment, another from the Medical Department, and a third from a newly 
created Chemical Service Section of the National Army, established under 
the same directive that established the Gas Service. 26 The Chemical Service 
Section was to consist of forty-seven commissioned and ninety-five enlisted 
personnel. 

The Chemical Service Section, National Army, was created to fill a 
request of General Pershing, repeated five times between 26 September and 
9 December 1917, for a chemical laboratory, complete with equipment and 
personnel, to investigate gases and powders. 27 Professor William H. Walker 
of the Massachusetts Institute of Technology (MIT) was commissioned a 
lieutenant colonel and made chief of the Chemical Service Section. Walker 
set out to recruit qualified personnel for a laboratory unit for overseas duty. 
In January 1918 the first members of this unit, consisting of about twenty- 
five officers and ten men, under the command of Col. Raymond F. Bacon, 
arrived in Puteaux, near Paris, where Colonel Fries had set up a laboratory. 
Here the scientists in uniform conducted experiments on gases until the 
close of the war. To satisfy the need for testing gas shells and fuzes and 
conducting other gas warfare experimentation, a test field was set up near 
Chaumont. This field was named Hanlon Field in September 1918 in honor 
of 2d Lt. Joseph T. Hanlon, the first Chemical Warfare officer to be killed 
in action. 28 

A development in connection with gas research in the theater was the 
inter-Allied gas conferences for the exchange of scientific information. 
Three such conferences were held during the war — in September 1917, 
March 1918, and October 1918. From the point of view of the American 
scientists the last was the most satisfactory, because by that time the 
Americans felt they had come to know as much about gas as their European 
co-workers. At this conference for the first time sat representatives from the 



26 Memo, CofS for TAG, 16 Oct 17, sub: Gas Serv of Army. CWS 322.095/101-140. The 
section of this directive dealing with the establishment of the Chemical Service Section, National 
Army, also appears in War Department General Order 139, 1 November 1917. 

27 Pershing's five cables are repealed verbatim in Memo, Col Potter, Dir Gas Serv, for CofS 
USA, 28 Dec 17. CWS 322.095/141-200. 

28 ( 1 ) History of CWS, AEF, pp. 18-19, 56 - 57 - (2) Fries and West, Chemical Warfare , Ch. 
IV. (3) Reports of Commander-in-Chief , A.E.F., Staff Sections and Services, pp. 300—302. 
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laboratories in the United States, including Professors Elmer P. Kohler and 
Warren K. Lewis. 29 

Inter-Allied co-operation in the theater was not confined to research but 
extended to supply as well. At the suggestion of Winston S. Churchill, the 
Inter- Allied Commission for Chemical Warfare Supply was set up in May 
1918. 30 Between May and November this commission, on which sat repre- 
sentatives of Great Britain, France, Italy, and the United States, held six 
meetings. By the time of the armistice the commission was said to be 
"gradually assuming the position of a board of directors, regulating pro- 
duction and distribution in accordance with existing needs.” 31 

While the Chemical Service Section, National Army, was assisting the 
theater on the research program, Colonel Walker's headquarters was also 
taking steps to co-ordinate gas research activities in the United States. By 
January 1918 the number of troops doing research under the guidance of 
the Bureau of Mines at the American University Experiment Station and 
various other laboratories had risen to over two hundred officers and more 
than five hundred enlisted men. These were under the jurisdiction of various 
elements of the Army — Ordnance, Engineers, Signal, Sanitary Corps of the 
Medical Department, and the Chemical Service Section, National Army. 
Efficient administration demanded that these troops be placed under one 
Army agency. On 10 January Colonel Potter, chief of the Gas Service, 
recommended to the Chief of Staff that they be included in the Chemical 
Service Section. This request was favorably considered and on 15 February 
the authorized strength of the Chemical Service Section was raised to 227 
officers and 525 enlisted men. 32 

In addition to its research activities, the Chemical Service Section, from 
early 1918 until the end of the war, was called on more and more by the 
Ordnance Department for recommendations on the manufacture of gases at 
Edgewood Arsenal. Thus, while the purpose behind the Chemical Service 
Section was to co-ordinate without integrating and without disturbing func- 
tions of the statutory bureaus of the War Department, it was becoming 
evident that the system was developing serious defects. What was needed was 



38 History of CWS, AEF, p. 52. 

30 ( 1 ) Pershing, My Experience in the World War, I, 357. (2) History of CWS, AEF, p. 27. 
31 History of CWS, AEF, p. 28. 

32 Marston T. Bogert and William H. Walker, History of the Chemical Service Section, Apps. 
C and D. This seven-page manuscript account, exclusive of appendixes, was written in 1919. 
H-131. 
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a greater degree of administrative centralization. Two additional factors 
were working toward this end. The large and growing number of scientists 
engaged in research in gas warfare was insisting on recognition. And there 
was increasing pressure by various officials for a responsible gas warfare 
organization within the zone of interior to parallel the one in the theater of 
operations. 



The Chemical Warfare Service, National Army 

In the spring of 1918 separate proposals were made both in the United 
States and in France to establish a gas corps. On 17 April Lt. Col. Marston 
T. Bogert, who had succeeded Colonel Walker as chief of the Chemical 
Service Section, recommended to the Chief of Staff that the section be 
replaced by a "chemical corps” which would be on a "basis more nearly like 
that occupied by the Engineering and Medical branches of the Army.” 33 
In this way, Bogert contended, chemists in the Army would be under the 
guidance and control of chemists. This suggestion was not favorably con- 
sidered. 34 On 1 May Colonel Fries recommended to General Pershing that 
a gas corps be established in the AEF. Fries gave as his chief reason the 
very compelling fact that for the past year the enemy had been using gas 
as an essential part of every offensive and that the Gas Service, AEF, simply 
did not have the necessary administrative power to prosecute an effective gas 
program. 3S Pershing was favorably impressed by Fries’s argument and on 3 
June he cabled to the Chief of Staff in the United States requesting that a 
gas corps be activated. 30 This request, like Bogert’s was not favorably con- 
sidered. While it took no action on setting up a separate chemical or gas 
corps, the War Department did take definite steps in the spring of 1918 to 
establish a more strongly centralized organization for gas warfare. What 
was especially needed at that time was a "name” officer of rank and per- 
sonality who could overcome obstacles and break log jams. This proved to 
be Maj. Gen. William L. Sibert, one of the builders of the Panama Canal 



33 Memo, Bogert, Cml Serv Sec NA, for CofS USA, 17 Apr 18, sub: Cml Serv Sec Pers. 
Bogert and Walker, History of the Chemical Service Section, App. C i. 

34 1 st Ind, 6 May 18, to memo cited Note 33 above. Bogert and Walker, Hist of the Chemical 
Service Section, App. C 3. 

36 Ltr, C Gas Serv AEF to CinC AEF (Through: CG SOS), 1 May 18, sub: Reorganization 
of Gas Serv. History of CWS, AEF, App. 37. 

36 Cable 1240-S, CG AEF to CofS USA, 3 Jun 18. History of CWS, AEF, App. 38. 
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and lately commander of the ist 
Division in France. Appointment 
of Sibert as director of the Gas 
Service on n May 1918 was quickly 
followed by a number of adminis- 
trative changes in line with the 
trend toward integration of chemi- 
cal warfare functions which had 
been evident for some time. 37 On 
25 June 1918 the President trans- 
ferred the control experimental 
station at American University 
from the Bureau of Mines to the 
War Department. 38 Three days 
later the War Department formally 
established the Chemical Warfare 
Service, National Army, and sweep- 
ingly specified the transfer to the 
new organization of all facilities 
and functions applying to toxic 
chemicals. 39 

In World War I the United States had to rely on its allies, particularly 
the British, for chemical munitions. This situation was rapidly being cor- 
rected late in 1918. Manufacturing facilities in the Astoria section of New 
York City were by then capable of meeting all the requirements for protec- 
tive equipment, and the production of toxic agents at the Edgewood Arsenal 
plants was totaling 675 tons per week. 40 Responsibility for the production of 
defensive items was put in the Gas Defense Production Division, CWS, 
headed by Col. Bradley Dewey, while supervision of toxics was placed in the 
Gas Offense Production Division, of which Col. William H. Walker was 
chief. Technical activities were divided between two divisions, a Research 
Division, headed by Col. George A. Burrell, and a Development Division, 




Maj. Gen. William L. Sibert, first 
Chief of the Chemical Warfare Serv- 
ice , ftme 1918-February 1920, 



87 Colonel Potter was succeeded as Chief, Gas Service, on 30 January 1918 by Mr. Arthur 
Hudson Marks who served only a few days. Colonel Walker was Acting Chief, Gas Service, from 
that time until Sibert’s appointment on 11 May. See Rpt of CWS, 1918, p. 5. 

88 Executive Order 2894, 25 Jun 18. 

88 WD GO 62, 28 Jun 18. 

40 Crowell, Americas Munitions, pp. 407-09, 426-27. 




Chemical Plants, Edgewood Arsenal, By 1918, toxic agents totaling 675 
tons per week were being manufactured here. 



headed by Col. Frank M. Dorsey. To test gas munitions the War Department 
established a proving ground at Lakehurst, New Jersey, and adjoining this 
proving ground activated a training camp for gas troops, Camp Kendrick, 
under the Training Division. All activities connected with the medical aspects 
of gas warfare were placed in a Medical Division, headed by Col. William 
J. L. Lyster. 41 

The very day that the CWS was formally established, the War Depart- 
ment cabled Pershing informing him of the creation of the CWS and 
requesting him to cable back the names of the officers to be transferred to 
the new service as well as the numbers and grades of officers and men re- 
quired in France. 42 The transfer of troops to the new service in the theater 
was made official on 16 July when an authorized strength of 916 officers 
and 7,264 enlisted men was approved for the Overseas Divsion, CWS, 
which was to be headed by a brigadier general. 43 Colonel Fries was there- 
upon raised to that rank. Later, the War Department, anticipating an in- 

41 Rpts of CWS, 1918 and 1919. 

“Cable 1622-R, McCain to Pershing, 28 Jun 18. History of CWS, AEF, App. 39. 

48 Cable 1724-R, McCain to Pershing, 16 Jul 18. History of CWS, AEF, App. 41. 
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crease in the use of gas, authorized two additional gas regiments. This action 
raised the authorized strength of the Overseas Division to 1,315 officers and 
17,205 enlisted men. 44 Because of the sudden collapse of the enemy nothing 
approximating that strength was ever attained, and as of 11 November 1918 
the actual number of officers and men in the Overseas Division totaled 630 
and 2,800 respectively. This compared with actual strength of the entire 
CWS on that date of 1,680 officers and 18,838 enlisted men. 45 

General Fries’s headquarters, like the office of General Sibert, was 
organized along functional lines. Since the theater naturally placed greater 
emphasis on actual employment of gas on the battlefield, two divisions were 
set up for that purpose, an Offense Division and a Defense Division. Other 
divisions of the CWS, AEF, were: Procurement and Supply, Technical, 
Medical, and Intelligence. 

With the establishment of the CWS the gas and flame regiment (the 
30th Engineers) became the 1st Gas Regiment. The regiment had been 
activated in August 19x7 under Maj. Earl J. Atkisson at Camp American 
University, Washington. In January 1918 the first two companies, A and B, 
arrived in France, where, through an arrangement between Fries and Maj. 
Gen. C. H. Foulkes of the British Army, they were given intensive training 
by the British Special Brigade, a gas brigade. Following this training they 
accompanied the British on actual gas operations on the field of battle. 
When two other companies arrived in France in March the officers and men 
of Companies A and B assisted in training the new arrivals. The facilities 
of the five gas schools in France were also utilized in training these and 
subsequent gas troops arriving from the United States. 46 

Troops of the 1st Gas Regiment were employed in operations on the 
Western Front during the summer and fall of 1918. Their biggest engage- 
ment was in the Meuse-Argonne offensive in which six companies of the 
regiment saw action. In this campaign gas troops expended some 489 Stokes 
mortar gas shells, 130 Livens projector gas drums, 206 Livens projector 
drums filled with high explosives, and over 2,800 smoke and thermite 
bombs. 47 

After the close of hostilities the War Department made a rapid start in 
demobilizing CWS troops and facilities. By June 1919 the troop strength of 

44 Cable 202 7-R, Harris to Pershing, 7 Oct 18. History of CWS, AEF, App. 60. 

45 Rpt of CWS, 1919, pp. 14-15* 

48 (i) James Thayer Addison, The Story of the First Gas Regiment (Boston and New York: 
Houghton Mifflin, 1919), Ch. III. (2) Maj. Gen. C. H. Foulkes, Gas, The Story of the Gas 
Brigade (Edinburgh and London: William Blackwood and Sons, 1934), p* 298. 

47 History of CWS, AEF, p. 67, 
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the CWS had been reduced to 328 officers and 261 enlisted men, the govern- 
ment gas-mask factory in New York had been demobilized, 670 contracts 
had been adjusted, over a million dollars worth of surplus property had 
been disposed of, and the plants at Edgewood and Lakehurst were being 
put on a peacetime basis. 48 The majority of government-owned chemical 
plants throughout the country were yet to be sold or transferred to other 
government bureaus; that was a task which would run well into the following 
year. 49 

The War Department general order establishing the Chemical Warfare 
Service had provided that it would continue until six months after the 
termination of hostilities or until the general order itself was amended, 
modified, or rescinded. An act of Congress of 11 July 1919 extended the life 
of the CWS until 30 June 1920. 50 On 28 November 1919 the War Depart- 
ment defined the CWS peacetime mission as follows: 

(a) The maintenance of a competent body of chemical warfare specialists with 
facilities for continuous research and experimentation. 

(b) The maintenance of records. 

(c) Provision for keeping in touch with civilian agencies for chemical research 
and chemical industries capable of being converted for the production of wartime 
material. 

(d) The maintenance of such existing Government plants as may be decided 
necessary. 

(e) The continuous training of the Army in chemical warfare. 

(f) The maintenance of a supply of chemical warfare material sufficient to meet 
the initial requirements of the Army in time of war . 51 

Congress meanwhile began to study changes needed in military organiza- 
tion in the light of recent war experiences. Since the establishment of the 
Signal Corps in i860 there had been no additions to the War Department 
technical services. 52 One of the questions now to be decided was, what 
should be done about Chemical Warfare? This matter was examined care- 
fully by the military affairs committees of the Senate and the House of 
Representatives. 

The recommendations of the officials of the War Department varied. 
Some suggested that the wartime CWS be abolished and its work appor- 



43 Rpt of CWS, 1919, PP- 51. 

49 Rpt of CWS, 1920, p. 15. 

50 (i) General Order No. 62, 28 June 1918. (2) 41 St at. 104. 
51 Rpt of CWS, 1920, p. 5. 

51 12 Stat. 50 . 




16 



THE CHEMICAL WARFARE SERVICE 



tioned among the older established services. Others felt that the CWS should 
be retained. Newton D. Baker, the Secretary of War,- believed that peace- 
time activities in this field would be principally in research and development, 
duties which the Corps of Engineers could handle. 53 The Chief of Staff, 
General Peyton C. March, who abhorred gas warfare, also felt that the 
Corps of Engineers should be given responsibility for preparations for gas 
warfare, which in peacetime should be restricted to its defensive aspects. 54 
General Pershing, like most older line officers, disliked the idea of using 
toxic gas but he was not adamant on the subject; in fact, he was rather 
inclined toward retaining the Chemical Warfare Service as a separate 
department. 55 

The first powerful voice raised in support of an independent chemical 
service in the Army was that of Benedict Crowell, the Assistant Secretary 
of War and the man principally responsible for the success of the munitions 
program of 1917-18. Crowell, who had been educated as a chemist and 
believed that future warfare would depend largely on the work of men of 
science, strongly urged that the wartime CWS organization be made 
permanent. 56 This view of course was echoed by the two officers most 
closely identified with gas warfare in World War I, Sibert and Fries. Fries 
was particularly active. Less than two weeks after the close of hostilities he 
had obtained General Pershing’s approval for his return to the United States 
in order to work for a permanent CWS. 57 He was a personal friend of both 
the chairman of the Senate Committee on Military Affairs, Senator George 
E. Chamberlain of Oregon, and the chairman of the House Committee on 
Military Affairs, Representative Julius Kahn of California. Fries lost no 
opportunity in conveying to those gentlemen his strong conviction of the 
need for a permanent chemical bureau in the Army. 58 



53 S. Com. on Military Affairs, 66th Cong., ist Sess., Hearings on S. 2715, A Bill To Re- 
organize and Increase the Efficiency of the United States Army, and for Other Purposes, 19 
Aiig. 19- 

64 (i) H. Com. on Military Affairs, 66th Cong., ist Sess., Hearings on H. Res. 8287, A Bill 
To Reorganize and Increase the Efficiency of the United States Army, and for Other Purposes , 
5 Sep 19, I, 53-54. (2) Peyton C. Marsh, The Nation at W'ar (Garden City, N.Y.: Doubleday- 
Doran, 1932), pp. 333-36. 

65 H. Com. on Military Affairs, 66th Cong., ist Sess., Hearings on H. Res. 8287, A Bill To 
Reorganize and Increase the Efficiency of the United States Army, and for Other Purposes, 1 Nov 
19, I, 1507-08, 

se H. Com. on Military Affairs, 66th Cong., ist and 2d Sess., Hearings on H. Res. 8287, A 
Bill To Reorganize and Increase the Efficiency of the United States Army, and for Other Purposes, 
9 Jan 20, II, 1804-05. 

61 Fries, History of CWS in France. 

58 Fries interv, 4 Aug 55. 
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Establishment of a chemical service as a permanent bureau of the War 
Department was also strongly advocated by leading chemical scientists and 
industrialists, who had come to regard the existence of such a service as a 
recognition of the growing importance of chemistry in the national econ- 
omy. 59 The desire to assist these groups doubtless helped influence the de- 
cision of Congress in 1920 to write into its revision of the National Defense 
Act of 1916 a new section starting with the words: "There is hereby created 
a Chemical Warfare Service/’ 60 

The purpose of the wartime Chemical Warfare Service had been to 
handle all matters relating to toxic agents and ammunition together with 
gas defense material. Incendiaries and smokes had not been mentioned in 
the wartime charter of the Chemical Warfare Service although before the 
end of the war it had actually done considerable work on both these items. 
This fact is reflected in the wording of the revised National Defense Act, 
which accordingly enlarged the CWS field. Thus was completed the shift in 
emphasis from the "gas" service of 1917 to the "chemical" service of 1920. 

The function of the new branch included the development, procurement, 
and supply of "all smoke and incendiary materials, all toxic gases, and all 
gas defense appliances." These duties were further extended to include "the 
supervision of the training of the Army in chemical warfare, both offensive 
and defensive . . . ; the organization, equipment, training, and operation of 
special gas troops, and such other duties as the President may from time to 
time prescribe." 61 The Chemical Warfare Service therefore took on service- 
wide training functions, together with responsibility for combatant troops, 
in addition to technical supply duties. For this work the National Defense 
Act authorized a chief of the service with the rank of brigadier general, one 
hundred officers, and twelve hundred enlisted men. 

The Chemical Warfare Service was a product of the changing technology 
of war. Only reluctantly did the War Department provide for its activation. 
Many years would elapse before the new organization would be fully 
accepted in the military family. In fact, it would require the experience of 
a second world war to convince the War Department of the real need for a 
separate chemical service. 

89 See statement of Charles H. Herty, editor of the Journal of Industrial and Engineering 
Chemistry, in S. Com. on Military Affairs, 66th Cong., ist Sess., Hearings on S. 2715, A Bill To 
Reorganize and Increase the Efficiency of the United States Army, and for Other Purposes, p. 408. 

60 Public Law 242, 66th Cong., Sec. 12a. War Department Bulletin 25, 9 June 1920, reproduces 
Section 12a in toto. 

fll Ibid. 




CHAPTER II 



The Years Between the Wars 



The Issue of Gas Warfare 

Announcement of the creation of the Chemical Warfare Service in 1920 
as a branch of the permanent Military Establishment presumably settled an 
issue that had been discussed heatedly and at length. Actually, debate over 
functions of the CWS was to continue for many years. This perennial con- 
troversy had its roots in two spheres. One was the policy of the United 
States on gas warfare. The other was the reaction within the War Depart- 
ment itself to gas warfare. 

For centuries the use of poisons for military purposes has been generally 
disavowed by civilized nations. 1 But not until the end of the nineteenth 
century, when the science of chemistry had advanced to a point where the 
use of toxics in warfare was being seriously considered, was the question 
raised as to whether toxics loaded into ammunition should be considered 
poisonous. Discussion of this point was listed on the agenda of an inter- 
national conference, which, upon the initiative of the Russians, met at The 
Hague during the summer of 1899. 

The proposal offered for consideration at the meeting would have bound 
the contracting powers to agree "to abstain from the use of projectiles, the 
sole object of which is the diffusion of asphyxiating or deleterious gases.” 2 
In instructions to the American delegates before they left to attend this con- 
ference, Secretary of State John Hay had stated, "The expediency of restrain- 
ing the inventive genius of our people in the direction of devising means 
of defense is by no means clear . . . the delegates are therefore enjoined 
not to give the weight of their influence to the promotion of projects the 



1 Hugo Grotius, De Jure Belli ac Pads , 1625, trans. Francis W. Kelsey (Oxford: Clarendon 
Press, 1925), III, 651-52. 

* Carnegie Endowment for International Peace, Division of International Law, Pamphlet 8, 
The Hague Declaration (IV, 2) of 1899 Concerning Asphyxiating Gases (Washington: The 
Endowment, 1915). 




THE YEARS BETWEEN THE WARS 



19 



realization of which is so uncertain.” 3 The United States therefore did not 
subscribe to the antigas agreement, although a number of nations did. 4 

The refusal of the United States to participate in formal measures to 
outlaw the employment of toxic chemicals was not based on lack of sympathy 
with the purposes of the proposal. It was the result, rather, of unwillingness 
to act in the uncertain light of what was then only a nebulous possibility. 
Moreover, since The Hague antigas declaration specifically outlawed only 
projectiles, its phrasing could be interpreted as a stimulus to the devising of 
other means of dissemination. Because of this loophole the German attack 
at Ypres in April 1915, when chlorine gas was released from charged 
cylinders, did not violate the letter of The Hague declaration. 5 

The Hague antigas declaration was a casualty of the Ypres attack even 
though it did not specifically apply. Both the Central and Allied Powers 
developed and used toxics which were disseminated by a number of means, 
including projectiles, throughout the war. The spirit of The Hague declara- 
tion lived, however, to become a part of the effective Allied antigas prop- 
aganda weapon which in the period between the wars was to stimulate 
widespread public indignation against the "barbaric” and "inhuman” em- 
ployment of toxics by the enemy. 6 

After the war there was wide reaction against use of gas in future 
military conflicts. The peace treaties signed by the Central Powers all con- 
tained the clause, "the use of asphyxiating, poisonous or other gases and all 
analogous liquids, materials or devices being prohibited, their manufacture 
and importation are strictly forbidden.” 7 This wording presumably applied 
only to the defeated states. Subsequent agreements between the Allies and 
other powers were needed to insure universal prohibition of gas warfare. 

The policy of the United States in the matter of toxic chemicals was 
clearly expressed at the Conference on the Limitation of Armament which 
met in Washington in 1921. This question was one considered earlier by a 
subcommittee on land warfare of which General Pershing was chairman. 



3 Ltr, Secy State to Hon. Andrew D. White et al., 18 Apr 1899, in Special Missions, Depart- 
ment of State, Vol. IV, October 15, 1886-June 20, 1906. NA. 

4 The Hague antigas agreement was signed and ratified by twenty-five powers. 

5 Cyrus Bernstein, "The Law of Chemical Warfare/' The George Washington Law Review, 
X (June 1942), 889-915. Portions of this article were reproduced in Chemical Warfare Bulletin, 
XXVIII (October 1942), 174-86. 

For details on antigas propaganda, see: James M. Read, Atrocity Propaganda: 1914—1979 
(New Haven: Yale University Press, 1941), pp. 6, 95-99; and Horace C. Peterson, Propaganda 
for War (Norman, Okla.: University of Oklahoma Press, 1939), p. 63. 

7 Green H. Hackworth, Digest of International Law (Washington: Dept, of State, 1943), p. 
269. 
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Pershing’s group recommended that "chemical warfare should be abolished 
among nations as abhorrent to civilization." 8 Another report submitted at 
this time by the General Board of the Navy stated that it was believed "to 
be sound policy to prohibit gas warfare in every form and against every 
objective." 9 Both of these reports were considered by, and no doubt strongly 
influenced, the U.S. delegation at the Washington arms conference in 
formulating its proposal to prohibit the use of poison gas in war. 

The U.S. proposal, incorporated as Article 5 in the Washington arms 
conference treaty covering the Use of Submarines and Noxious Gases in 
War, first pointed out that the employment of toxic war gases had been 
condemned by world opinion and prohibited in numerous existing treaties. 
It then announced that the contracting parties, "to the end that this prohibi- 
tion shall be universally accepted as a part of international law binding 
alike the conscience and practice of nations, declare their assent to such 
prohibition, agree to be bound thereby as between themselves and invite all 
other civilized nations to adhere thereto." 10 The treaty was never ratified by 
France, one of the principal signatories, and therefore never came into 
effect. 11 It remains the only antigas convention the ratification of which the 
U.S. Senate has ever approved. 

The proposition of outlawing gas warfare was revived at a conference 
held in 1925 at Geneva to consider regulating the international traffic in 
arms. Here the U.S. delegation introduced and obtained general agreement 
to what has been called the Geneva Gas Protocol. This instrument, after 
reiterating a general condemnation of the use of toxic agents in war, 
declared that the contracting parties had agreed to prohibit the use of such 
materials in the future and had further agreed "to extend this prohibition 
to the use of bacteriological methods of warfare and ... to be bound as 
between themselves according to the terms of this declaration." 12 Although 
the U.S. delegation signed this protocol, the Senate refused to ratify it. 

A cross section of opinion in the United States on the military usefulness 
of gas warfare and the prospects of preventing its employment by inter- 



8 Quoted by Sen. William E. Borah (R., Idaho) in Congressional Record , Vol. 68, Pt. I, p. 
140. 

9 Ibid., p. 143. 

10 U.S. Department of State, Papers Relating to the Foreign Relations of the United States , 
1922 (Washington: Dept, of State, 1938), I, 276, hereafter cited as Dept, of State, Foreign Rela- 
tions of the United States. 

11 The other signatories were Great Britain, the United States, Italy, and Japan. France failed 
to sign this treaty because of the fact that it also greatly restricted submarine warfare. 

12 Dept, of State, Foreign Relations of the United States, 192 j (Washington: Dept, of State, 
1940), I, 89-90. 
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national agreement was brought out in Senate debates on the ratification 
of the Geneva Gas Protocol. 13 Some leading military figures were quoted as 
expressing agreement with eliminating gas as a weapon of war. Considerable 
opposition to ratification came from civilian groups, especially veterans’ 
organizations. Despite the fact that the Senate did not approve it, the 
protocol was supported in principle by the executive departments of the 
U.S. Government. By the time World War II began, the Geneva Gas Protocol 
was adhered to by forty-two nations and was the most generally accepted 
expression of international opinion relating to the use of toxic agents in war. 

The influence of national policy and of international agreements in limit- 
ing employment of toxic agents in war was of obvious concern to the War 
Department. This matter was clarified by Secretary of State Frank B. Kellogg 
on 7 December 1926 in a letter supporting continued military preparations 
in this field: 

All governments recognize that it is incumbent upon them to be fully prepared 
as regards chemical warfare, and especially as regards defense against it, irrespective 
of any partial or general international agreements looking to the prohibition of the 
actual use of such warfare. I have never seen any proposal seriously advanced by any 
government to provide that national preparation for the use of and for defense 
against chemical warfare, if such warfare should be used by an enemy contrary to 
treaty agreements, should be abolished or curtailed in the slightest . 14 

In agreement with this statement was the joint Army-Navy policy on chemical 
warfare which in 1934 was framed in these words: 

The United States will make all necessary preparations for the use of chemical 
warfare from the outbreak of war. The use of chemical warfare, including the use of 
toxic agents, from the inception of hostilities, is authorized, subject to such restrictions 
or prohibitions as may be contained in any duly ratified international convention or 
conventions, which at that time may be binding upon the United States and the 
enemy’s state or states . 15 

All Presidents whose administrations spanned the interwar years sought 
to eliminate gas as a military weapon. Herbert Hoover and Franklin D. 
Roosevelt, who saw eye to eye on this issue, were particularly outspoken. 
President Hoover steadily urged elimination before the disarmament de- 
liberations that took place while he was in office. By the time of President 
Roosevelt’s inauguration the prospect of effective agreement among nations 
on the curtailment of armaments appeared to have vanished. In line, possibly, 



18 Congressional Record, Vol. 68, Pt. I, pp. 141-54, 226-29, 363—68. 

“Ibid., p. 366. 

18 Ltr, Jt Ping Com to JB, 17 Oct 34, sub: Use of Cml Agents. JB 325, Ser 542. 
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with this trend, Congress in 1937 passed a bill (S. 1284) to change the 
designation of the Chemical Warfare Service to Chemical Corps. 10 This the 
President promptly vetoed. The reasons given in the Roosevelt veto message 
clearly expressed the White House attitude and, ipso facto , that of the U.S. 
Government: 

It has been and is the policy of this Government to do everything in its power 
to outlaw the use of chemicals in warfare. Such use is inhuman and contrary to what 
modern civilization should stand for. 

I am doing everything in my power to discourage the use of gases and other 
chemicals in any war between nations. While, unfortunately, the defensive necessities 
of the United States call for study of the use of chemicals in warfare, I do not want 
the Government of the United States to do anything to aggrandize or make permanent 
any special bureau of the Army or the Navy engaged in these studies. I hope the time 
will come when the Chemical Warfare Service can be entirely abolished. 

To dignify this Service by calling it the "Chemical Corps” is, in my judgment, 
contrary to a sound public policy . 17 



The War Department and Gas Warfare 

Beginning in 1921 and continuing until 1941, the mission of the Chemical 
Warfare Service was the subject of almost continuous debate by the War 
Department General Staff (WDGS) . During these years there was scarcely 
a time when the CWS felt that it enjoyed undisputed membership on the 
War Department team. Hence a great deal of energy was continually ex- 
pended by the CWS in defending its statutory position. This fact had con- 
siderable bearing on the development of the new service. 

The questions most frequently raised by the War Department were: 
Could the Chemical Warfare Service be eliminated and its duties distributed 
among other services? Could the Chemical Warfare Service be relieved of 
combat functions and its activities limited to technical and supply duties and 
to defensive training? 

In 1924 the WDGS phrased a sentence which, constantly repeated in 
later years, came to be generally accepted as a statement of policy and a 
guide to the activities of the CWS: "Our peacetime preparations in chemical 
warfare will be based on opposing effectively any enemy employing chemical 
weapons.” 18 



14 This change, as already indicated, was eventually effected by Public Law 607, 79th Congress, 
2 August 1946. 

1T Copy in CWS 011/ 1-20. 

“Ltr, TAG to C CWS, 7 Jan 24, sub: CWS's Functions. AG 321.94 (1-2-24) (Misc.) M-C. 
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This statement was based on a War Department policy announcement 
which had attempted to clarify preceding general orders and other instruc- 
tions relating to the establishment of the Chemical Warfare Service, par- 
ticularly in the light of current developments toward international limitation 
of armaments. It had the merit of clearly stating an obviously desirable 
objective, yet the means to be followed to this end proved to be subject to 
widely varying interpretations. Some of the difficulties being encountered 
were brought to the attention of the War Department by the Chief, CWS 
(Maj. Gen. Amos A. Fries), in 1926, when some liberalizing of existing 
policy as to offensive means was proposed. 19 The staff study of CWS func- 
tions which followed carefully reviewed all the preceding actions and 
pointed to still further investigations that needed to be made but did not 
lead to immediate change in standing instructions. 20 

The War Department by this time had definitely veered away from 
planning the type of positional warfare characteristic of the campaigns in 
France in 1917 and 1918 and with which large-scale gas operations staged 
by chemical troops seemed intimately associated. Consequently, the existence 
of special gas troops was increasingly challenged, and the employment of 
gas by branches other than the CWS was increasingly favored by the staff. 
The CWS view was that gas had important uses in a war of movement as well 
as in static operations and that technical considerations necessitated the em- 
ployment of special gas troops in either situation. These differing attitudes 
were never wholly reconciled, although at times the General Staff view ap- 
pears to have been maintained somewhat less resolutely than that of the 
Chemical Warfare Service. 

The mission of the Chemical Warfare Service with respect to its principal 
preoccupation, gas warfare, was therefore somewhat complex. Primarily the 
CWS was expected to provide insurance for American military forces against 
the shock of sudden gas attack. Hand in hand with this mission went re- 
sponsibility for maintaining a state of readiness for quick retaliation. These 
two constituted explicit responsibilities. In a broader sense, an implicit func- 
tion of the CWS was to provide military support for a national policy, that 
of dissuading others from resorting to the gas weapon. This was accom- 
plished, as matters turned out, more by the strength of U.S. preparedness 
for toxic warfare than by the cogency of political agreements. 

19 (i) Ltr, C CWS to TAG, 9 Jun 26, sub: Functions of CWS. AG 321.94. (2) Public Law 
457, signed 24 February 1925, raised the rank of the Chief, CWS, from brigadier general to 
major general. 

20 Memo, ACofS G— 3 for CofS, 5 Nov 26, sub: CWS Functions. AG 321 .94, Sec. 1, Functions 
of CWS. 
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Carrying Out the Peacetime Mission: 1920-39 

To supplement the National Defense Act statement of CWS functions 
the War Department spelled them out in more detailed fashion via a series 
of general orders issued in 1920 and 1921. On 28 August 1920, for example, 
it defined the specific duties of the Chemical Warfare Service and the 
Ordnance Department with regard to the investigation, development, pro- 
curement, and supply of munitions: Ordnance retained the responsibility for 
the design, procurement, and supply of chemical shells, grenades, and 
bombs; the CWS was to fill them with gas, smoke, or incendiary agents. 
Later it defined the relationship of the CWS to the corps areas and, still 
later, outlined the storage and issue responsibilities and specified that the 
chemical warfare training of the Army be along both offensive and defensive 
lines. 21 

The signing by the U.S. delegation at the Washington arms conference 
of the proposal to outlaw gas warfare led the War Department in mid-1922 
to modify its policy on the functions of the CWS. 22 The General Staff 
rescinded provisions of several general orders and promulgated two new 
general orders which suspended all work on toxic agents and restricted 
CWS activities in gas warfare to purely defensive measures. 23 Although the 
War Department eventually modified these directives, the change in policy 
which they represented was to exert a retarding influence on the CWS for 
many years. 

For a decade and a half after the close of World War I appropriations 
for national defense were decidedly limited. 24 This was the era when the 
government and a good many citizens held high hopes for the early elimina- 
tion of armed conflicts. It was the U.S. Government that initiated the call 
for the Washington conference of 1921-22, and it was an American Sec- 
retary of State who was coauthor of the Pact of Paris of 27 August 1928, 
aimed at outlawing war as an instrument of national policy (the so-called 
Kellogg-Briand agreement). During the 1920^ the President and the 
Congress were insisting on economy in all branches of the national govern- 



31 WD GO 75, 23 Dec 20; WD GO 16, 28 Dec 20; WD GO 2, 14 Jan 21; WD GO 21, 21 
May 21 ; WD GO 42, 17 Aug 21 ; WD GO 54, 28 Aug 1920. 

22 As indicated above, although the U.S. delegation signed this treaty and the U.S. Senate 
approved its ratification, the treaty never became operative. 

23 WD GO 24, 10 Jun 22, and WD GO 26, 17 Jun 22. 

24 Mark Skinner Watson, Chief of Staff: Prewar Plans and Preparations, UNITED STATES 
ARMY IN WORLD WAR II (Washington: 1950) (hereafter cited as Prewar Plans), Ch II. 
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Table 1 — Congressional Appropriations for CWS, 1922-46 



Fiscal year 


Appropriations 


Fiscal year 


Appropriations 


1922 a _ 


31,350,000 
600,000 
700,000 
700,000 
907,980 
1,232,980 
1,304,780 
1,304,780 
1,246,7 76 
1,295,215 
1,252,099 
1,222,000 
1,255,563 


1935 


1,257,369 

1,388,330 

1,483,608 

1,525,180 

2,867,300 

2,091,237 

60,092,532 

1,067,461,059 

620,546,241 

340,025,000 

MOO 

d 624,525,000 


1923 


1936 


1924 


1937 


1925 


1938 


1926 


1939 


1927 


1940 


1928 


1941 


1929 


1942 


1930 


1943 


1931 


1944 


1932 


1945 


1933 


1946* 


1934 







* 1922 was the first year for which funds were appropriated directly for the CWS. From 1918 to 1922 funds for the CWS 
were transferred from, or included in, other appropriations. 

b This low figure is due to the fact that sufficient funds were appropriated in the previous fiscal year to take care of CWS 
needs in 1945. 

e Surplus Appropriation Rescission Acts (P.L. 301, 8 Feb 46 and P.L. 391, 27 May 46) rescinded $1,024,351,000 of unex- 
pended CWS appropriations for the years 1942-1946. 

d This appropriation was made only two and one-half months before V-J Day (2 Sep 1945) and none of these funds were 
ever expended. 

Source: Budget of the United States, transmitted to Congress by the President. 



ment. Following the stock-market crash of 1929 and the resultant depression, 
economy in the use of government funds became more of a watchword than 
ever. 

If the Military Establishment as a whole felt the effects of the trend 
toward economy, the Chemical Warfare Service felt it in even greater degree. 
Since the necessity for a separate organization to supervise chemical warfare 
functions was seriously questioned by some of the highest ranking officers 
in the General Staff, the War Department was not prone to be oversolicitous 
for the welfare of the new service. The meager resources of the CWS until 
mid- 1 940 in terms of appropriations and personnel strength are indicated in 
Tables 1,(2] and 0 A glance at | Table 2l will disclose that the quota of 101 
officers and 1,200 enlisted men provided for in the National Defense Act 
of 1920 was not filled until after the close of fiscal year 1940. 



Peacetime Organization 

Within the confines of limited appropriations and personnel, the 
Chemical Warfare Service carried out its restricted peacetime mission. Ad- 
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Table 2 — Military Strength of the CWS, 1918-46“ 



30 June 


Actual 

strength 

CWS 

officers’ 3 


Actual 

strength 

enlisted 

men® 


30 June 


Actual 

strength 

CWS 

officers* 3 


Actual 

strength 

enlisted 

men® 


1918 d ... 


1,680 


20,518 


1933 


77 


413 


1919® ... 


328 


261 


1934 


82 


420 


1920 


108 


1,544 


1935.. 


83 


450 


1921 


79 


442 


1936. 


82 


670 


1922 


84 


518 


1937 


82 


782 


1923 


64 


363 


1938 


83 


753 


1924 


70 


424 


1939 


91 


803 


1925 


89 


424 


1940 


93 


1,035 


1926 


79 


417 


1941 


833 


5,059 


1927 


80 


418 


1942 


2,287 


17,938 


1928 


81 


450 


1943 


8,103 


61,688 


1929 


76 


425 


1944 


7,679 


59,244 


1930 


78 


413 


1945 ... 


7,686 


53,228 


1931 


77 


451 


1946 


1,998 


6,815 


1932.... 


73 


425 





* For detailed figures on CWS military personnel strength in Woild War II see Appendixes^Aj andjjlJ 

b Figures represent total strength reported as CWS by all commands and theaters. Officers of other branches or without 
branch assignments may have been serving with the CWS, but the number is judged not to be of significant size. Includes 
Regular Army, Reserve, Army of the U.S., and National Guard officers on active duty (except trainees) under the juris- 
diction of the Chief, CWS. 

0 Includes enlisted men reported as CWS. 

d Figures as of 11 November 1918. 

* Figures as of 30 June from 1919 to 1946. 

Source: Figures from 1918 to 1921 were taken from the annual Teport of the Chief, CWS, to the Secretary of War. Figures 
1922-1941 from Tables, Actual Strength of the Military Personnel of the Army, Annual Reports of the Secretary of JV dr to 
the President, 1922-41. Figures 1942—46 from draft table. Total Male Strength of the Army by Arm or Service, prepared 
by Statistics Br, Program Review and Analysis Div, Off, Comptroller of the Army. 



ministratively, the CWS was a supply service of the Army, responsible to 
the War Department General Staff and to the Office of the Assistant Sec- 
retary of War for procurement and procurement planning activities. The 
Chief, CWS, was of course responsible for the organization and administra- 
tion of his own service. In 1920 he set up an organization consisting of five 
divisions: Procurement and Supply, Technical, Medical, Industrial Relations 
(later called Procurement Planning) , and Plans, Training, and Operations. 2 ® 
Except for the elimination of the Medical Division in 1932, this organization 
remained substantially unchanged throughout the peacetime period. From 

“Rptof CWS, 1921. 
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Table 3 — Chemical Warfare Service Civilian Personnel Strength, 
November 1918-December 1945 



End of month 


Total 


occws 


Field 


End of month 


Total 


occws 


Field 


1918 11 November 


784 


180 


604 


1942 June 


13,950 


652 


13,298 


1923 June 


820 


20 


800 


July 


16,045 

17,433 


655 


15,390 

16,801 


1928 June 


736 


20 


716 


August 


632 


1931 June_ _ . 


742 


27 


715 


September . _ 


19,708 

20,979 

23,381 


657 


19,051 


1939 September. _ 


1,102 

1,355 

1,464 


26 


1,076 

1,327 

1,436 


October 


667 


20,312 

22,706 


December 


28 


November 


675 


1940 March 


28 


December. . 


25,611 

27,281 


655 


24,956 

26,641 


June 


2,221 


30 


2,191 


1943 January 


640 


September 


3,352 


63 


3,289 


February 


27,608 


662 


26,946 


December _ _ _ 


4,207 


89 


4,118 

5.932 
5,338 
5,043 
5,082 
5,161 
5,365 
5,596 

6.933 
9,691 

12,050 

12,063 

12,728 


March 


29,058 

28,038 

25,639 

24,810 

25,703 


637 


28,421 

27,442 

25,118 

24,308 

25,214 


1941 March 


6,048 


116 


June 


596 


June 


5,477 


139 


September 


521 


July 


5,227 


184 


December . 


502 


August 


5,276 

5,357 

5,603 

5,854 

7,268 

10,060 

12,646 

12,667 

13,354 


194 


1944 March 


489 


September _ 


196 


June 


25,411 

23,860 


513 


24,898 

23,359 

22,529 

22,512 

22,367 


October 


238 


September 


501 


November 


258 


December 


23, 003 a 

23,001 

22,824 


474 


December 


335 


1945 March 


489 


1942 January __ 


369 


June.. _ 


457 


March 


596 


September 


11,303 

7,671 


399 


10,904 


April 

May _ _ 


604 

626 


December.. _ 


353 


7,318 



B For breakdown in this period see |Table 6] wh ere totals vary slightly, probably reflecting a later adjustment. 

Source: Figures 1918-1931 compiled from reports, “Civ Pers Strength,” prepared by the Office of the Assistant and Chief 
Clerk to the SW. Figures 1939-1945 compiled from Office of the Comptroller, Dept of the Army, Statistics Br (Squier/Penta- 
gon 2B673) from: (1) “Monthly Rpt of Pers Activities,” WDAGO; (2) “Monthly Rpt of Authorizations and Strength for 
Pers Operating the Z of I Establishment,” WDGS Conti Symbol SM-P2-39; (3) “Monthly Rpt of Pers Authorizations and 
Strengths for Establishments in Area of District of Columbia and Arlington County, Va.,” WDMB Form 114, WDGS 
SM-P2-40; (4) draft reports of War Dept Monthly Strength in Statistics Br, Program Review and Analysis Div, Office of 
the Comptroller of the Army. 



1920 until 1938 a dozen officers and a score of civilians constituted the entire 
personnel of the Chiefs office . 26 

Each of the Chiefs made his own special contribution to the develop- 
ment of the Chemical Warfare Service. General Sibert devoted his mature 
judgment to the task of organizing the new service in World War I, and 
he had much to do with marshaling the sentiment which finally prevailed 
in 1920 , when the decision was taken to make the emergency CWS organiza- 
tion a permanent element of the Army. General Fries, during his long 



20 The Chiefs office was located in the Munitions Building in Washington, D.C. 
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tenure as Chief (1920-29), continuously displayed the aggressive capability 
that had made him conspicuously successful as head of the AEF Gas Service. 
He withstood all opposition from without while he molded the CWS into 
its ultimate peacetime form. During the next four years Maj. Gen. Harry 
L. Gilchrist brought to the Office of the Chief (OC) the prestige of an 
internationally known authority on gas casualties. A medical officer, he con- 
tinued to emphasize, as had his predecessors, the scientific aspects of chemical 
warfare. Gilchrist's successor, Maj. Gen. Claude E. Brigham, an artillery- 
man, had executive and command experience which gave him a thorough 
insight into the strength and weakness of the Chemical Warfare Service as 
it existed in the middle 1930’s. It was during Brigham's tour that the pros- 
pect of another major war began to take shape, and it became his responsi- 
bility to initiate a more vigorous preparedness program. To Maj. Gen. 
Walter C. Baker, who served from May 1937 to April 1941, fell the task of 
carrying out and extending this preparedness program into the emergency 
period. 

Assisting the Chief, CWS, were an Advisory Committee of fifteen civilian 
authorities in chemistry and chemical engineering, a CWS Technical Com- 
mittee, and a Chemical Warfare Board. The Advisory Committee, which was 
unofficial in capacity, was set up in the American Chemical Society in 1920. 
The members of the committee met periodically with CWS scientists and 
administrators to discuss policies and problems of research and development. 
The CWS Technical Committee, also set up in 1920, came into existence as 
the result of a need for co-ordination among interested branches of the 
armed forces in the development and standardization of chemical warfare 
items. 27 On the Technical Committee sat representatives of CWS and of the 
following: Field Artillery, Coast Artillery, Infantry, Air Corps, Cavalry, 
General Staff, National Guard Bureau, and the Assistant Secretaries of the 
War and Navy Departments. The Chemical Warfare Board was established 
at Edgewood Arsenal in 1923 to study and co-ordinate technical develop- 
ments with tactical doctrine and methods. 28 

Research, development, training, manufacturing, and storage functions 
were centered at Edgewood Arsenal, Maryland. There in 1920 a functional 
type of organization was set up consisting of the following units: the 



37 OC CWS SO 74, 31 Mar 20, 

38 OC CWS SO 19, 21 May 23. For details on the Chemical Warfare Board, see Leo P. Brophy, 
Wyndham D. Miles, and Rexmond C. Cochrane, The Chemical Warfare Service : [From Laboratory | 
to Field, a volume in preparation for the series UNITED STATES ARMY IN WORLD WAR II. 




Chemical Warfare Service Chiefs, February 1920-April 2941 . Top left, 
Maj. Gen. Amos A. Fries , 1920-29 ; right, Maj . Gen. Walter C. Baker, 
2937-41 bottom left, Alaj. Gen. Harry L. Gilchrist, 1929-33; right, Maj. 
Gen. Claude E. Brigham, 2933-37 . 
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Chemical Division and the Mechanical Division, each of which was engaged 
in research and development activities; the Plants Division, which was 
responsible for manufacturing; the Property Division, to which supply 
responsibilities were delegated; the Chemical Warfare School; and CWS 
troops. 29 Later a Safety and Inspection Division and a Medical Research 
Division were activated. 

From a managerial standpoint the 1920’s were a period of trial and 
error at Edgewood, when certain administrative procedures were inaugu- 
rated which later had to be modified. For example, before 1924 it was the 
practice to allocate funds to each division chief, who would disburse such 
funds and keep the necessary records pertaining to them. Each division, 
moreover, maintained its own storehouses, and it was not uncommon for 
one division to be short of certain items while another division had a surplus 
of these items. To rectify the condition a Planning Division (later called 
Administration Division) was set up in 1924. Another outstanding instance 
of how Edgewood profited through experience was in the field of research 
and development. Here each of three divisions (Chemical, Mechanical, and 
Medical Research) did all its own research and all its own engineering, 
which resulted in duplication of effort. A reorganization in 1928 largely 
remedied the situation by eliminating the Chemical and Mechanical Di- 
visions and activating the following divisions: Research, Munitions Devel- 
opment, Information, Protective Development, and Engineering. After this 
reorganization, research was confined to the Research and Medical Research 
Divisions, and all engineering activities were concentrated in the Engi- 
neering Division. This was substantially the organization of Edgewood 
Arsenal at the start of the emergency period. At that time approximately 
nine hundred civilians were employed at Edgewood. 30 

Research and Development 

Research and development was affected less than other functions by 
the action of the General Staff in 1922 which restricted CWS activities to 
the defensive. This was natural, and indeed inevitable, for it was not 
possible in doing research on a chemical agent or munition to make a nice 
distinction as to whether the item would be used by an enemy or by the 

79 Rpt of CWS, 1921. 

ao (i) Memo, TIG for C CWS, i Jun 27, sub: Survey WD Branches, Bureaus, and 1st Ind. 
CWS 333/2. (2) Edgewood Arsenal Organization Charts, 1921, 1922, 1929. (3) Memo, C Mfg 
and Supply Div for C CWS, 10 Jun 37. CWS 300.4/4. 
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U.S. Army. In February 1923 the War Department modified its former 
ruling to permit investigation of "various types of offensive gases and 
appliances against which defensive measures might be necessary.” 31 During 
the peacetime period, therefore, the CWS conducted research and devel- 
opment on chemical agents, on the dispersion of those agents from airplanes, 
on smoke-producing materials, on the Livens projector, and on the 4.2-inch 
chemical mortar. Results of this research included the decrease in weight 
and increase in range of the 4.2-inch mortar, the development and standard- 
ization of sulphur trioxide in chlorosulfonic acid (FS), a smoke-producing 
material, and the design and installation of a filling plant for loading 
chemical munitions in Hawaii. 

Some notable accomplishments in the defensive field were development 
of impregnite for gasproofing of clothing, improvement of the gas-mask 
canister to provide against irritant smoke, and development of a fully 
molded facepiece for the gas mask. 32 

The Chemical Warfare Service, in addition to conducting research and 
development on various aspects of chemical warfare, co-operated with other 
branches of the Army, with the U.S. Public Health Service, and with the 
Navy on projects of a quasi-public-health nature. In 1920 the service was 
directed to co-operate with the Medical Department and the Quartermaster 
Corps on the extermination of rodents and vermin. 33 Later the CWS v/orked 
on methods of exterminating the boll weevil and on improved methods 
for fumigating ships. 34 

Procurement and Supply 

The peacetime restrictive policy of the War Department had a marked 
effect on CWS procurement and supply activities. Manufacture of all toxics 
was completely discontinued and the plants at Edgewood Arsenal fell into 
a state of disrepair. The only toxics in existence in the U.S. Army from 
1922 to 1937 were some leftovers from World War I that were held in 



31 Memo, TAG for CGs All Corps Areas et aL, 5 Feb 23, sub: Confidential Instructions as to 
the Interpretation of GO 24 and GO 26. AG 353 (2-2-23) Misc.-M-C, 

s *(i) Rpts of CWS, 1921—27. (2) Lists of CWS R&D Proj Programs by fiscal years 1921-29. 
(3) Ltr, C CWS to CofS, 16 May 37, sub: Final Rpt on Status of Cml Warfare Readiness by 
Retiring C CWS. G-4/29895-1. (4) For a detailed discussion of research and development, see 
Brophy, Miles, and Cochrane, | From Laboratory to Field.| 

33 WD GO 67, 11 Nov 20. 

34 Rpts of CWS, 1926-27. 
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storage in the lone CWS storage depot at Edgewood and a small quantity 
that had been shipped from the Edgewood depot to Hawaii in 1921. Manu- 
facture at Edgewood Arsenal was restricted to defensive items, chiefly 
gas masks. 

While procurement was kept at a minimum there were no restrictions 
on procurement planning. The Procurement Planning Division of the 
Chief’s office was responsible for drawing up and submitting its portion of 
industrial mobilization plans to the Office of the Assistant Secretary of War. 
Early in 1924 procurement district offices were activated in New York, 
Boston, Pittsburgh, Chicago, and San Francisco. 35 

The War Department general order No. 26, 1922, which restricted 
CWS research, procurement, and supply of poison gases to the defensive 
aspects of chemical warfare was not rescinded during the peacetime years 
or, as a matter of fact, at any later date. As mentioned above, it was 
modified in February 1923 but only with regard to research. Certain devel- 
opments from the mid-thirties on, however, had the effect of nullifying 
the general order. This fact was brought out very well in a written dis- 
cussion within the General Staff in the spring of 1936. Certain members of 
the staff were then contending that under General Orders No. 26 the Chemi- 
cal Warfare Service had no authority to manufacture and supply toxic 
chemicals. In rebuttal, the chief of the War Plans Division (WPD), Brig. 
Gen. Stanley D. Embick, marshaled the following list of developments 
to prove that General Orders No. 26 was null and void: 

a. Approval by the Secretary of War, 7 November 1934, of the Joint 
Board recommendation, to make all necessary preparations for the use of 
chemical warfare from the outbreak of war. 

b. Approval by the Secretary of War, 21 August 1935, of the Joint Board 
recommendation, in regard to chemical warfare, that "adequate facilities 
must be available to meet the peace and wartime needs of both services 
[Army and Navy}." 

c. Recommendations of the Secretary of War during the past two years 
for funds for the partial rehabilitation of the mustard gas plant at Edgewood 
Arsenal, for the manufacture of fifty tons of mustard gas, and for the three- 
year rearmament program for 4.2-inch chemical mortars. 

d. Appropriations by the Congress of funds to cover c, above. 



85 War Department Bulletin 14, 1923, authorized the activation of these procurement district 
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e. Army Appropriation Acts 1935 an< ^ 1936, containing the following 
language: "For . . . manufacture of chemical warfare gases or other toxic 
substances — or other offensive and defensive materials or appliances required 
for gas warfare purposes/’ 36 

The presentation of this list seems to have clinched the argument. 
Training of Troops 

The CWS training mission included staff supervision of the training of 
the Army in chemical warfare and the training of CWS military personnel, 
both Regular and Reserve. Training of the Army was conducted under the 
direction of "chemical" officers, who were CWS technical specialists assigned 
by the War Department to the staffs of division and Air Corps commanders 
as well as to corps area and department headquarters. "Gas” officers assisted 
in the training at lower echelons. The center of training of CWS personnel, 
as well as selected officers of the Navy and Marine Corps, was the Chemical 
Warfare School at Edgewood Arsenal. Reserve officers were trained through 
Army extension courses and through fourteen-day-on- duty training periods 
with the Army. Reserve Officers’ Training Corps courses for prospective 
CWS officers were conducted at the Massachusetts Institute of Technology 
and at the Texas Agricultural and Mechanical College. 

In 1923 the War Department modified the CWS training mission. Train- 
ing of the noncombatant branches of the Army "other than the Chemical 
Warfare Service” was ordered confined to defensive aspects. 37 Training of 
the combatant arms was to include the "use of smoke, incendiary materials, 
and nontoxic gases.” Training of CWS personnel was to be conducted in 
accordance with the provisions of the National Defense Act, that is, it was 
to cover both the offensive and defensive aspects. 38 



36 (i) The Joint Army and Navy Board, usually called the Joint Board, was established in 
1903 by agreement between the Secretaries of War and the Navy. It was composed of three Army 
members (Chief of Staff, Deputy Chief of Staff, and Chief, War Plans Division) and three Navy 
members (Chief of Naval Operations, his deputy, and director of Navy’s War Plans Division). 
See Watson, Prewar Plans, pp. 79-81, for more details. (2) Also see Vernon E. Davis, History of 
Joint Chiefs of Staff in World War II, Vol. I, Ch. II. MS, OCMH. (3) Memo, WPD (Embick) 
for G— 4, 31 Mar 36, sub: Manufacture and Supply of Essential Cml Agents. G-4, 29895. 

3T (i)Memo, TAG for CGs All Corps Areas et al. , 5 Feb 23, sub: Confidential Instructions as 
to the Interpretation of GO 24 and GO 26. AG 353 (2—2-23) Misc.— M-C. (2) The question of 
whether the CWS had combatant or noncombatant duties remained unsettled in the War Depart- 
ment until the fall of 1941. See below fChapter IX. | 

38 See Note 37(1), above. 
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Relations With Other Elements of Armed Forces 

To carry out its assigned mission, the Chemical Warfare Service had to 
maintain contact with other elements of the Army, such as the Quartermaster, 
Ordnance, Air Corps, and Medical Department, and with the Navy and the 
Marine Corps. Several media of liaison have already been mentioned, such 
as the CWS Technical Committee and the chemical and gas officers who 
served at headquarters and with troop units. In the Army, the CWS had 
particularly close relations in the peacetime years with the Medical Depart- 
ment which, as already indicated, had an interest in gas warfare dating back 
to World War I. 39 After the war, medical research on chemical warfare 
lapsed, but in 1922 a new Medical Research Division was set up at Edge- 
wood Arsenal. This division was headed by Lt. Col. Edward B. Vedder, 
Medical Corps, a noted toxicologist. Vedder was directly responsible to the 
chief of the Medical Division, OC CWS, Colonel Gilchrist, who in 1929 was 
to be named Chief, CWS. It was largely through Gilchrist's influence that 
close relations between the CWS and the Medical Department were estab- 
lished. At the medical research laboratory at Edgewood trained research 
workers (about a dozen in number) of both organizations worked side by 
side. 

CWS relations with the Navy dated back to World War I, when there 
was considerable apprehension that ships might be attacked with poison gas. 
At that time, the Chemical Warfare Service undertook research projects for 
the Navy, and naval personnel were furnished gas masks and trained in 
offensive and defensive gas warfare. After the war, as the result of the recom- 
mendations of a board of Navy officers headed by Rear Adm. William S. 
Sims, provision was made in the Navy for assigning various chemical war- 
fare functions to specific bureaus. From 1921 on, these Navy bureaus main- 
tained close liaison with the CWS. 40 

In February 1922 the Navy set up at Edgewood Arsenal a unit whose 



89 See above. Chapter I. 

w (i) Service Chemicals United States Navy, 1939 (Washington: Government Printing Office, 
I 939 )j PP« 14-16. (2) Ltr, SecNav to the President, 7 Jul 17, 28801, Mat-i-ML 7/6, NA. (3) 
Memo, CNO for Div of Material, et al 30 Dec 20 sub: Board to Consider Possibilities of Gas 
Warfare and Methods of Defense Against Gas Attack. OP— 22 in SecNav File 28801-16 to 80, 
NA. (4) Ltr, SecNav to Rear Adm William S. Sims, 8 Jan 21, sub: Board to Study Methods of 
Defense of Naval Vessels Against Gas Attack and Possibilities of the Offensive Use of Noxious 
Gases in Naval Warfare. OP-22, (431-2) in Sec Nav File 28801-16 to 80, NA. (5) Ltr, SecNav 
to SecWar, 29 Apr 21, sub: Gas Warfare. SecNav File 28801-33. (6) Ltr, SecWar to SecNav, 
14 May 20, sub: Correspondence Relative to Gas Warfare. OCS 17230 in SecNav 28801-16 to 
80, NA. 
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duties included maintaining liaison between the Army and the Navy on all 
matters pertaining to chemical warfare, co-ordinating research work in 
progress at Edgewood for various bureaus of the Navy, inspecting chemical 
warfare materiel manufactured at Edgewood Arsenal for the Navy, and 
planning certain courses of instruction for naval officers at the Chemical 
Warfare School. In May 1922 the Secretaries of the War and Navy Depart- 
ments reached an agreement stipulating that the Navy would provide 
definite financial assistance to the Army for research in the means of defense 
against war gases. The following year the two Secretaries agreed that the 
CWS would be responsible for development and procurement activities 
relating to chemical warfare materiel for both the Army and the Navy. 41 

This arrangement had been in force a dozen years when the Navy began 
to develop doubts as to the ability of the CWS to make chemical warfare 
preparations for both services. In March 1935 the Chief of Naval Operations, 
in a letter to the Joint Board, stated that the chief of the Navy’s Bureau of 
Construction and Repair felt that the CWS did not have the capacity to meet 
the requirements of the Army, the Navy, and the Marine Corps and that 
consequently he had recommended a reconsideration of the existing agree- 
ment between the Army and the Navy. 42 

The letter prompted the Joint Board to consult the other services and 
bureaus of the War and Navy Departments, and, on the basis of the replies 
received, the board decided on 21 August 1935 to renew the agreement of 
1923. 43 Although the Navy as well as the Army approved this decision, less 
than two years later the Secretary of the Navy again raised the question of 
the Navy’s dissatisfaction with the arrangement. Thereupon the Joint Board 
again took the matter under consideration and on 12 May 1937 reversed the 
decision of 21 August 1935. 44 The 1937 ruling of the Joint Board, which 
remained in effect throughout World War II, stated that while the Navy’s 

41 (i) Memo, Capt Allen B. Reed, USN, Chmn Ex Com ANMB, for JB, i Apr 37, sub: 
Change in Agreement Between the Army and Navy Relative to Development and Proc of Cml 
Warfare Material. JB 325, Ser 605. (2) Ltr, SecNav to SecWar, 1 May 22, sub: Allotment of 
Funds to War Dept by Bur of Navy Dept for Gas Warfare Defense and Research Work. OP-22 
(431-25) in SecNav File 28801-61, NA. (3) Ltr, SecWar to SecNav, 19 May 22. G-4/6031 in 
SecNav File 28801—16 to 80, NA. (4) Ltr, Actg SecNav to SecWar 23 May 22, sub: Allotment 
of Funds to War Dept by Bur of Navy Dept for Gas Warfare Defense and Research Work. 
OP-22 (431—25) in SecNav File 28801-61, NA. 

42 Ltr, CNO (William H. Standley) to JB, 11 Mar 35, sub: Cml Warfare. AGO 29901-1. 

43 Ltr, Douglas MacArthur, USA, Senior Member Present JB. to SW, 21 Aug 35, sub: Cml 
Warfare. AGO 29901-1. 

44 Ltr, Mai in Craig, USA, Senior Member Present JB, to SW, 12 May 37, sub: Change in 
Agreement hetween the Army and Navy Relative to Development and Proc of Cml Warfare 
Material. JB 325, Ser 605. This action w-as approved by the Secretary of War on 14 May 1937. 
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requirements in chemical warfare materiel in peace and war would generally 
be filled through the facilities of the CWS, the Navy might, if it deemed 
advisable, assign development or production of its chemical warfare require- 
ments to sources other than the CWS. The ruling also listed certain pro- 
cedures which both departments would have to observe. These included the 
mutual disclosure of their chemical warfare requirements and the mutual 
exchange of technical information obtained from outside sources. 45 

Industrial Mobilization Gets Under Way 

On 8 September 1939, one week after the outbreak of war in Europe, 
President Roosevelt issued a proclamation of ''limited national emer- 
gency/’ 46 This led to a greater emphasis on preparedness throughout the 
armed forces. 47 While all CWS activities felt the impact of this declaration, 
procurement was affected more than other functions. The main current of 
CWS developments in the emergency period was the industrial mobilization 
program. 

The CWS took steps, under the guidance of the Office of the Assistant 
Secretary of War, to implement the educational order legislation enacted by 
Congress in June 1938. 48 This legislation had as its objective the training of 
selected industrial concerns in the manufacture of a half-dozen Army items, 
one of which was the gas mask. The first educational order contract was 
written by the Chemical Warfare Service in late 1939 and several more were 
awarded in 1940 and 1941. 49 The educational order program was the first 
real step, as far as the CWS was concerned, in the direction of industrial 
mobilization in the emergency period. 

Other strides toward industrial mobilization were taken under the 
Munitions Program of 30 June 1940. The formulation of this program by 
the President, the National Defense Advisory Commission, and the War 
Department was the first important move to supply an expanding army with 
the implements of war. 50 In June 1940 Congress passed the first of five 

45 ibid. 

46 Proclamation 2352. 

47 See R. Elberton Smith, The Army and Economic Mobilization, UNITED STATES ARMY 
IN WORLD WAR II (Washington; 1958). 

48 Public Law 18, 76th Cong., 1st Sess., 52 Stat. 707, 16 Jun 38. 

49 For more details on the educa tional order program in the CWS, see Brophy, Miles, and 
Cochrane, From Laboratory to FielcL| 

°°(i) See Watson, Prewar Plans, pp. 161-82, 318-21, for details on Mu nitions Program. (2) 
For details on this program in the CWS, see Brophy, Miles, and Cochrane, From Laboratory to 
Field. 
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supplemental appropriation acts for the fiscal year 1941 to finance this 
program. Included in those appropriations was over $57,000,00 for the 
Chemical Warfare Service, of which over $53,000,000 was for procurement 
and supply. 51 

The appropriation of funds in such unprecedented sums enabled the CWS 
to undertake a number of programs, some of which had been in the planning 
stages for a number of years. Among the important programs were the fol- 
lowing: rehabilitation of old and construction of new facilities at Edgewood 
Arsenal, construction of new CWS arsenals at Huntsville, Alabama, and 
Pine Bluff, Arkansas, erection of new government-owned chemical plants in 
various parts of the country, acceleration of production activities at Edge- 
wood Arsenal, and awarding of contracts through the procurement districts 
for such items as the gas mask and 4.2-inch mortar shells. Construction of 
the new arsenal at Huntsville began in July 1941 and at Pine Bluff in 
December 1941. 

Passage of the Lend-Lease Act of n March 1941 gave further impetus 
to the CWS procurement and supply program. 52 Lend-lease appropriations 
enabled the CWS to undertake procurement activities on a larger scale. 
Between April and December 1941, the Chemical Warfare Service procured 
raw chemicals, gas masks, and other items for supply to Great Britain. Many 
of the items were manufactured at Edgewood, but a number were also 
secured through special contracts in the procurement districts. 

Research and Development: A Change in Outlook 

In late 1936 the General Staff had decided to cut research and develop- 
ment funds throughout the Army. The reason was a desire to get the Army 
equipped as soon as possible with the best materiel then available and to con- 
centrate on that objective rather than on research and development of new 
materiel. 53 Consequently, the Army began to place more emphasis on work 
pertaining to plant design, specifications for items, and manufacturing direc- 
tives than on pure research and development projects. From 1937 to 1939 
much effort and money (for that period) went into the design, construction, 
and operation of a pilot mustard-gas shell-filling plant at Edgewood Arsenal. 
In November 1939 research and development was even more sharply sub- 
ordinated to procurement under a policy of the Assistant Secretary of War 



61 CWS 314.7 Appropriations File. 

62 Public Law n, 77th Cong. 

63 Watson, Prewar Plans , p. 42. 
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to abandon all basic research projects and all long-range development and 
to concentrate on completing development of the most promising items for 
which there was a definite military requirement. 54 

Research and development was not to be long hidden under a bushel. 
In June 1940 the National Defense Research Committee (NDRC) was set 
up by Presidential approval. 55 Division B (later expanded to Divisions 8, 9, 
10, and 11) of NDRC, headed by Dr. James Bryant Conant, was set up to 
handle studies on bombs, fuels, gases, and chemical problems. Present at the 
first meeting of this division on n July 1940 were General Baker, Chief, 
CWS, and Lt. Col. Maurice E. Barker, chief of the Technical Division, OC 
CWS. Shortly thereafter the CWS proposed six projects for study by Division 
B, and by July 1941 this number had increased to sixteen. On 28 June 1941 
NDRC and the Committee on Medical Research were included, by Executive 
order, under the jurisdiction of a newly created Office of Scientific Research 
and Development. Three months later the CWS recommended its initial 
medical project to the Committee on Medical Research, the first of seventeen 
such projects that would be undertaken before the close of World War II. 

Included in the construction program which got under way at Edgewood 
Arsenal in the fall of 1940 was a new research center. Prior to that time 
research had been carried on in old, scattered buildings of World War I 
vintage, ill suited for the purpose and costly to maintain. The new research 
center was completed by the time war was declared. It consisted of a modern, 
two-story, laboratory building, animal and storage buildings, machine shops, 
powder and smoke laboratories, pilot plants, a power plant, and other neces- 
sary structures. 56 By that time also the CWS had acquired a new laboratory 
on the campus of the Massachusetts Institute of Technology. 57 

Limited Emphasis on Chemical Warfare Service Training 

Of all the principal functions of the Chemical Warfare Service, training 
received least emphasis in the emergency period. 58 There were several 
reasons. First of all, war plans did not call for the use of gas offensively in 
the period of mobilization and therefore the War Department did not put 
a high priority on the training of chemical troops. More important was the 



64 Ltr, C CWS (Gen Baker) to CofS, 30 Apr 41 sub: Final Rpt. CWS 319.1/2183-2249. 
BB (i) James Phinney Baxter, 3rd, Scientists Against Time (Boston: Little, Brown and Com- 
pany, 1947), pp. 17-19 and Chs XVIII and XIX. (2) Brophy, Miles, and Cochrane, From 
Laboratory to Field. 

M Rexmond C. Cochrane, CWS Research and Development, pp. 50-51. MS. 

” For more details on this laboratory, see below IChapter Vl 7 | 

M For more details on training in the emergency period, see below, [cKapter IX. | 
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uncertainty over the function of chemical combat troops in theaters of 
operation. Should CWS troops be employed to disperse toxic chemicals or 
should this be done by artillery or infantry using conventional-type weapons ? 
Answers to this and several other basic questions on the CWS mission were 
not forthcoming until the fall of 1941. Until these answers were given CWS 
training activities continued to be limited. 

During the emergency period the CWS continued to supervise the train- 
ing of the Army in defensive gas warfare. In 1940 and 1941 the service faced 
the task of training fillers for existing CWS units which were being built 
up to full strength and training cadres and fillers for units being activated 
in the ground forces and air forces. 59 During this period also the Training 
Division of the Chief's office drew up Tables of Organization and Equip- 
ment for field units to carry out tasks resulting from recent technical develop- 
ments, such as impregnating clothing to protect the wearer against gas 
vapors. 60 A Service Units Board, set up by the Chief, CWS, in May 1940, 
reviewed the mission and organization of CWS laboratory, depot, and 
maintenance units in the light of the operations in the European war and 
redefined their functions. 61 In the spring of 1941 the CWS organized a 
Replacement Center (later called Replacement Training Center) at Edge- 
wood Arsenal. Between the date of its activation and the end of 1941 the 
center trained over seventeen hundred men, but this was less than one half of 
the number of troops coming into chemical units in that period. 

Organizational Developments: 1940-41 

The increase of CWS activities and the consequent expansion of person- 
nel rolls made it necessary to set up more elaborate administrative machinery 
in the Chief’s office and in the field. ( Chart^i^tnd\^ See also Table^I^tnd^ 
In July 1940 General Baker provided for an expanded organization in his 
office. Fiscal, Supply, Procurement, and Information Branches were raised 
to division status and thus placed on an administrative par with the Tech- 
nical, Personnel, and Training Divisions. Since the Army was placing greater 
emphasis on procurement than on any of its other functions, the new Procure- 
ment Division was most imposing in its make-up. It included two sub- 
divisions, designated Arsenal Procurement and Industrial Procurement Each 
subdivision contained several sections and some of the sections had several 

69 For names and locations of CWS units, see below j Chapter IxT| 

60 In July 1940 the Operations, War Plans, and Training Division became the Training 
Division] See Chart 1. 

01 OC CWS SO 25, 6 May 40. 



Chart 1 — Organization, Office, Chief of Chemical Warfare Service, 
Washington, D. C., As of 6 July 1940 




















Chart 2 — Organization of the Chemical Warfare Service, 
As of August 1940 
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branches. 62 Later this nomenclature was reversed, and sections became 
standard subdivisions of branches in all Army organizations. 63 

The initiation of procurement activities in the districts in mid- 1940 led 
to an increase in the number of employees and to the development of district 
organizations to supervise expanding activities. Before 1939 each procure- 
ment district office was staffed by one officer and a stenographer or two, but 
in fiscal year 1940 several of the districts added a civilian engineer and a 
draftsman to the rolls. The increased appropriations in fiscal year 1941 en- 
abled the districts to hire many more employees, so that by December 1940 
the Boston district had 108 civilian employees, New York 82, Pittsburgh 
373, and San Francisco 73. The vast majority of these were inspectors. By 
the end of 1940 the number of officers in the various districts ranged from 
five and twenty. 64 During 1941 the roster continued to grow. The following 
tabulation shows the comparative number of military and civilians in the 
five districts at dates indicated in 1941: 65 



District 


Military 


Civilians 

(Includes 

Inspectors) 


Date 


Boston 


17 


269 


18 January 


Chicago 


22 


265 


27 March 


New York. - 


23 


150 


20 February 


Pittsburgh 


24 


380 


14 March 


San Francisco __ _ 


6 


34 


15 April 



Although the organizational structures which were set up in the procure- 
ment districts in 1940 were essentially similar, there were enough variations 
to cause confusion. For example, each district but one had a separate fiscal 
unit; the one exception had a fiscal, property, and transportation unit. Almost 
all districts had separate inspection units. While the Office of the Chief 
reviewed the organizational charts of the districts, it did not insist on uni- 
formity, and Inspector General reports on the procurement districts noted 
without comment the varying organizational patterns of the districts. In 
addition to lack of complete uniformity of organization there was lack of 
uniformity in administrative procedures in the districts. For instance, the 
district offices differed in the types of forms and records which they kept. 
This absence of standardization was to engage the attention of the Chief's 
office after the war got under way. 

62 OC CWS Off O 6, 6 Jul 40- 

63 For key personnel, OC CWS, 1940-45, see below jApp end ix E~| 

w Figures based on various manuscript histories of chemical warfare procurement districts. 

* IGD rpts of CWS proc districts for fiscal year 1941. CWS 335/10-15. 
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Between the summer of 1940 and the declaration of war, two changes 
were effected at CWS installations. In August 1940 Fort Hoyle, a Field 
Artillery installation adjacent to Edgewood Arsenal, was vacated and the 
land and buildings turned over to the CWS. This space was sorely needed 
in the period of expansion. In December 1940 an arsenal operations depart- 
ment was set up at Edgewood to supervise strictly arsenal functions such as 
production, service, and inspection. 

General Baker retired as Chief, CWS, on 30 April 1941 and was suc- 
ceeded on 31 May by Maj. Gen. William N. Porter. 66 The activities of the 
service continued to expand, and General Porter immediately began to take 
steps to crystallize the CWS mission, steps which would shortly result in still 
greater expansion of activities. Porter, like many other military men of the 
time, was convinced that American entry into the war was all but inevitable 
and that the CWS had to be prepared for nothing short of full-scale opera- 
tions, Therefore in the summer of 1941 he reorganized his office. 67 

One feature of this organization of the Office of the Chief, CWS, was 
use of terminology then in general use throughout other technical services 
of the Army. Thus, the term " services'’ was used to designate the echelons 
having jurisdiction over the principal operating functions of CWS, namely, 
industrial, technical, and field (troops and training) . General Porter selected 
Col. Paul X. English to head the Industrial Service, Col. Edward Mont- 
gomery, the Field Service, and Lt. Col. Maurice E. Barker, the Technical 
Service. 



Development of the Chemical Warfare Service Mission 
in the Emergency Period 

General Porter inherited several problems for which his predecessors 
in office had been unable, for a variety of reasons, to find satisfactory solu- 
tions. One was the impasse, already referred to, on the role of chemical 
troops in combat. Another was the division of responsibility for incendiary 
bombs between CWS and Ordnance, which was impeding production of 
these important munitions. A potential problem was the absence of specific 
official responsibility in the Chemical Warfare Service for an activity in 
which the CWS had an interest, namely, biological warfare (BW). 

06 For a biographical sketch of Porter, see below Jchapter V.] 

fl7 (i)Interv, CmlHO with Maj Gen William N. Porter, USA (Ret.), 16 July 49. (2) OC 
CWS, Off O 12, 14 Jul 41, outlined the basic features of the new organization, leaving the details 
to be work ed out lat er. The new organization was officially approved on 2 September 1941, as 
indicated in | Chart 3T] 



Chart 3 — Organization, Office, Chief of Chemical Warfare Service, 
As of 2 September 1941 
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After Porter became Chief he made solution of these problems the first 
order of business. There were two concomitant circumstances in his favor: 
(i) the sense of urgency which marked U.S. military preparations in mid- 
1941; and (2) the receptive attitude of the Chief of Staff to proposals that 
promised to strengthen the nation’s defenses. Porter was quick to take 
advantage of both. 

In July 1941 the Chief, CWS, took action to get the question of weapons 
for chemical units settled. This he did by formally recommending to the 
Chief of Staff that the two active chemical weapons companies in the zone of 
interior be expanded to battalions and equipped with the 4. 2 -inch mortar. 08 
The Chief, CWS, encountered some difficulty with this suggestion in the 
General Staff, but General George C. Marshall decided the issue by directing 
that General Porter’s proposal be carried out. 69 

The division of responsibility for the incendiary bomb between Ordnance 
and Chemical Warfare Service dated back to 1920, when the War Depart- 
ment charged the CWS with the development of incendiary agents and the 
filling of incendiary munitions and Ordnance with responsibility for the 
procurement, storage, and issue of those munitions. 70 Neither Ordnance nor 
the CWS showed any marked enthusiasm for incendiaries in the peacetime 
years, although certain individuals, at least in the CWS, did. The CWS officer 
who perhaps more than anyone else was responsible for "selling” the Air 
Corps on the incendiary bomb was General Porter, who had been liaison 
officer at the Air Corps Tactical School at Maxwell Field (1933-37) and 
later (1937-41) liaison officer at GHQ Air Force headquarters at Langley 
Field. From Langley Field Porter went to Washington as Chief, CWS, 
thoroughly convinced that incendiaries were an absolutely indispensable 
munition for the winning of any future war. 71 

Two months after he assumed office, General Porter arranged for the 
recall to active duty of a colonel in the Reserves who had been intensely 
interested in incendiaries since World War I, Professor J. Enrique Zanetti of 
Columbia University. Porter sent Zanetti to London to obtain firsthand 
information on the bomb situation and upon his return put him in charge 
of the incendiary bomb program in the CWS. 72 

** Memo, C CWS for CofS, 26 Jul 41, sub: Cml Troops. CWS 320.2/266. 

655 See memo for red placed on returned copy of Memo, G— 3 for TAG, 5 Sep 41, sub: Cml 
Troops. G— 3/46556. 

70 WD GO 54, 28 Aug 20. 

71 ( 1 ) Memo, C CWS for G-3, 29 Nov 26, sub: Functions of the CWS. In OC CWS "black 
book on policy." (2) Memo, C Incendiaries Br OC CWS for C CWS, 2 Dec 41, sub: Develop- 
ment of Incendiary Bomb Program. CWS 471.6/1122. (3) Porter interv, 16 Jul 49. 

72 Porter interv, 16 Jul 49. 
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The issue of divided responsibil- 
ity for the incendiary bomb pro- 
gram came up for consideration at 
a midnight conference on 15 July 
1941 called by the Deputy Chief of 
Staff, Maj. Gen. Richard C. Moore. 

Represented at this conference were 
the Ordnance Department, Army 
Air Forces, and the Chemical War- 
fare Service. General Porter, repre- 
senting the CWS, was emphatic in 
asserting that divided responsibility 
for the bomb program would not 
work, and to this proposition Brig. 

Gen. Carl A. Spaatz, Chief of Staff, 

Army Air Forces, lent his emphatic 
indorsement. The War Department 
announced its official decision on 
the matter on 3 September 1941 
when it turned over responsibility 
for all phases of the incendiary 
bomb program to CWS. 73 

The subject of biological warfare attracted but passing interest in the 
Chemical Warfare Service in the years between the two wars. 74 The chief 
of Medical Division, OC CWS, Maj. Leon A. Fox, lectured on the topic 
in the early 1930*5 at the Chemical Warfare School. His lectures reflected 
the general attitude of both the scientists and military men of the period, 
which was to minimize the potentialities of biological warfare. 76 

The later 1930^ witnessed a marked change in thinking on biological 
warfare, a result of the simultaneous development of the science of bac- 
teriology and airpower. By the ’forties the threat of this type of warfare 




4.2-lNCH Chemical Mortar, used 
by Chemical units, World War 11. 
Soldier is adjusting elevation of his 
weapon . 



73 (i)Notes of Conf in off of Gen Moore by Lt Col John T. Lewis, ASGS, 15 July 41, sub: 
Incendiary Bombs. CWS 471.6/241-280. (2) Ltr, TAG to CWS, 3 Sep 41, sub: Incendiary 
Bombs. CWS 471.6/29. (3) WD GO 10, 10 Sep 41. (4) Proceedings of the Proc Assignment 
Bd, OUSW, 17 Nov 41, with approval by Robert P. Patterson, USW, 18 Nov 41. CWS File 
471.6/241-248. (5) WD GO 13, 24 Nov 41. (6) Porter interv, 16 Jul 49. 

74 See Brophy, Miles, and Cochrane, |From Laboratory to Field,! for a fuller treatment of 
biological warfare. 

78 Major Fox summarized his ideas in an article, "Use of Biologic Agents in Warfare,” The 
Military Surgeon, LXXII (1933), 189-207. 
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was causing concern not only to the armed forces, but also to certain 
nonmilitary governmental agencies and to scientific associations. The reason 
for this is quite obvious: if a biological warfare attack were made on the 
civilian population, the attack would possibly be conducted on such a scale 
that every known resource would have to be employed to combat it. In the 
fall of 1940 Dr. Vannevar Bush, chairman of the National Defense 
Research Committee, suggested to Dr. Lewis H. Weed of the Health and 
Medical Committee of the Council of National Defense that consideration 
be given to the offensive and defensive aspects of biological warfare. 76 A 
few months later the National Institute of Health took the threat of 
biological warfare under advisement. The attitude of these scientific groups 
was not one of alarm. They believed that the relatively advanced state of 
public health in the United States put the population in a favorable position 
in the event of a biological attack, but at the same time they felt that the 
situation should be carefully watched. 77 

The Surgeon General and the Chief of the Chemical Warfare Service 
welcomed the assistance of nonmilitary agencies and groups. In the summer 
of 1941 The Surgeon General suggested to the National Defense Research 
Committee that a committee of scientists be set up to survey all phases 
of biological warfare, and about the same time the Chief, CWS, suggested 
to Mr. Harvey H. Bundy, special assistant to the Secretary of War, that a 
letter be prepared for the president of the National Academy of Science 
recommending the activation of a similar committee. 78 Secretary Henry L. 
Stimson that fall addressed such a letter to Dr. Frank B. Jewett, president 
of the National Academy of Science. 79 As a result of this letter a committee 
known as the WBC was set up, headed by Dean Edwin Broun Fred of the 
University of Wisconsin. 80 This group, which counted among its members 
outstanding authorities on human, animal, and plant pathology and bac- 
teriology, was making a survey of the potentialities of biological warfare 
when the United States became involved in the war. 

The Army had meanwhile been giving serious consideration to prepa- 
rations against biological attack. Shortly after General Porter became Chief, 



76 Ltr, Bush to Weed, 28 Sep 40. WPD 4204-1. 

77 Capt Frank M. Schertz, History of Biological Warfare in the Chemical Warfare Service 
( 1943 ), p. 16. MS. 

78 These letters are summarized in Memo for Red on Biological and Bacteriological Warfare, 
1 Oct 1941, by Lt Col Richard C. Jacobs, Jr. WPD 4205-5. 

79 Ltr, SW to Jewett, 1 Oct 41 WPD 4204 BW. 

80 "WBC” is a reversal of the initials for committee on biological warfare. 
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CWS, he advised General Marshall that more consideration should be given 
to biological warfare, and he suggested that the responsibility go to the 
Chemical Warfare Service. 81 In August 1941 Brig. Gen. Harry L. Twaddle, 
Assistant Chief of Staff, G-3, informed General Marshall that in his judg- 
ment the Chemical Warfare Service was best equipped to handle this 
assignment. 82 Two months later Twaddle called on the Chief, CWS, to 
convey an oral directive from the Chief of Staff for the CWS to carry on 
research on biological warfare. 83 To supervise the function a new Biological 
Division was activated in the Office of the Chief. 84 

The emergency period saw not only the beginnings of industrial mo- 
bilization in the CWS but also the expansion of the CWS mission. Faced 
with the threat of war, the General Staff was less prone to deliberate on 
what activities the Chemical Warfare Service could carry on under War 
Department regulations and more inclined to assign definite responsibilities 
to the service. When the members of the General Staff could not agree, 
General Marshall personally intervened to decide the issue. Yet despite the 
progress made, the exact role of the CWS was not definitely decided until 
the war was well under way. 



81 Porter interv, 1 6 Jul 49. 

"Memo, Twaddle for Marshall, 27 Aug 41, sub: Invisible Mil Offensive Attack, summarized 
in Schertz, History of Biological Warfare, p. 53. 

w ( 1 ) Porter interv, 16 Jul 49. (2) Schertz, History of Biological Warfare, p. 148. 

84 OC CWS Organization Chart, 1 May 42. 
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Crystallizing the Wartime Mission 

When the Japanese struck at Pearl Harbor on 7 December 1941 the 
Chemical Warfare Service, in spite of signs of improvement in its position, 
was still suffering from uncertainty as to its wartime mission. The fact that 
the course of international policy and events after World War I had seri- 
ously hindered CWS preparations for the possibility of gas warfare, together 
with the Presidential pronouncements against using toxic agents, and even 
against the permanent retention of a chemical warfare service in the Army, 
tended to lessen the vigor with which a gas warfare preparedness program 
could be pushed. Once the nation actually became involved in a fighting 
war in which toxics might be used against U.S. troops, this attitude of the 
executive department and particularly the War Department became much 
more realistic. The first year of the war was to witness a marked change in 
interpretation of the mission of the CWS. 

A natural reaction to the events of 7 December was a War Department 
decision to authorize a sizable increase in CWS personnel. How these men 
would be utilized, into what units they would be formed, for what purposes 
the units would be used: these questions were as yet unanswered. 

The Study of January 1942 

The Secretary of State was among the first to raise a question as to the 
U.S. attitude toward gas warfare in World War II. In January 1942, Secre- 
tary of State Cordell Hull queried Secretary of War Stimson on the advisa- 
bility of a unilateral declaration by the United States of its intention to 
observe the terms of the 1925 Geneva Gas Protocol prohibiting the use 
in war of poisonous gases. 1 



1 Ltr, Secy State to SW, 12 Jan 42. Referred to in Memo, ACofS WPD for CoS, 4 Feb 42, 
sub: Prohibition of Use in War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological 
Methods of Warfare. WPD 165-21. The British had attempted in December 1941 to obtain a 
statement of this nature from the Japanese but without much success. See reference to this attempt 
in Ltr, Secy State to SW, 17 Dec 42, with proposed communique by British Government. OPD 
385 CWP, sec IIA. 
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As the basis for a reply to the Secretary of State, Mr. Stimson had access 
to a January 1942 study on toxic gases prepared by the War Plans Division 
of the General Staff. WPD had undertaken this study to determine existing 
capabilities of the United States in the event of gas warfare. In the course 
of preparing Mr. Stimson’s reply, WPD had also consulted the Chief, CWS, 
and his views were subsequently expressed by the War Department. 2 

Mr. Stimson advised the Department of State against making any public 
statement which might indicate willingness by the United States to observe 
on a reciprocal basis the terms of the Geneva protocol. The Secretary pointed 
out that such a statement might, through the introduction of domestic con- 
troversy over the political and moral issues involved, impede preparation, 
reduce potential combat effectiveness, and be considered by the enemy an 
indication of national weakness. Regardless of treaty obligations, the War 
Department considered the only effective deterrent to gas warfare to be 
enemy fear of American retaliation, the capability for which should be 
maintained through active preparation and constant readiness. On the orig- 
inal correspondence Mr. Stimson succinctly penned: "I strongly believe that 
our most effective weapon on this subject at the present time is to keep 
our mouths tight shut/’ 3 

The WPD analysis of the state of gas warfare preparations sought to 
determine whether actual capabilities were reasonably adequate. The study 
brought to light some serious shortcomings and thereby paved the way for 
important corrective action. Immediate questions raised by the study in- 
volved the mission, mobilization, training, and disposition of chemical troops 
— all matters which, in prewar planning, had unfortunately been left for 
future decision. The study recommended that a decision be made on whether 
the Chemical Warfare Service was an arm or a service. It pointed out that 
the Munitions Program called for 18 regiments of CWS troops whereas 
the troop basis permitted but 2 combat battalions for an army of 56 di- 
visions. The^WPD study therefore proposed that six full-strength chemical 
battalions be activated at once and one battalion each be provided for the 
important U.S. bastions of Hawaii and Panama. Since tactical considerations 
plus availability of equipment indicated that the Air Corps would be the 

2 (i) See Memo, C CWS for ACofS WPD, 25 Jan 42, sub: Prohibition of Use in War of 
Asphyxiating, Poisonous or Other Gases, and of Bacteriological Methods of Warfare. (2) Memo, 
ACofS WPD for CofS, 4 Feb 42, sub: Prohibition of Use in War of Asphyxiating, Poisonous or 
Other Gases, and of Bacteriological Methods of Warfare. Both in WPD 165-21. 

3 Ltr, SW to Secy State, 18 Feb 42. WPD 165-21. Interestingly, in spite of the title, none of 
this correspondence made any direct reference to bacteriological warfare. All discussion was on 
gas warfare. 
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first arm to use gas, the study asserted that first priority on chemical troops 
should be accorded to the Army Air Forces, and that Air Force A of the 
Munitions Program, comprising 147 officers and 5,777 enlisted men, should 
be activated and trained immediately. Other proposals included the pro- 
vision of defensive chemical units (impregnating and decontaminating) for 
key U.S. outposts and for Australia, Iceland, and Northern Ireland; stockage 
of chemical munitions in every overseas theater, possession, and base with 
priority to areas proximate to the Japanese; activation of six regiments of 
chemical troops as soon as equipment was available; and training for all 
branches in smoke and gas operations. 4 

On 13 February 1942 General Marshall personally directed WPD to 
insure the activation of 4 chemical combat battalions and directed the 
Budget and Legislative Planning Branch of the War Department to procure 
funds for the equipment of 18 chemical regiments (later reduced to 24 
battalions) . 5 General Marshall ordered Lt. Gen. Lesley J. McNair to activate 
the four battalions along with nineteen chemical service companies before 
1 July 1942. Following the 9 March 1942 reorganization of the Army into 
the Headquarters, Army Air Forces (AAF), Army Ground Forces (AGF), 
and Army Service Forces (ASF), 6 the AGF, heir to many GHQ functions, 
informed the Operations Division (OPD), War Department General Staff, 
that a directive was in preparation which would set up a program for train- 
ing troops to operate under conditions of gas and smoke. By 23 March 
1942 the Commanding General, Army Air Forces, had activated nearly 
three fourths of the authorized air chemical troops. About this time The 
Quartermaster General was instructed to ship impregnated clothing and 
decontamination materiel to the Pacific bases and the Western Defense 
Command. 7 

These operational decisions provided answers that the CWS had anx- 
iously sought and supplied objectives toward which administrative and logis- 



4 Memo, Lt Col Charles C. Herrick, WPD, for C Opns GP WPD, 10 Feb 42, sub: Use of 
Toxic Gases. WPD 165—23. 

5 (i) Memo, Col William T. Sexton, OCofS, for CofS, 8 Feb 42. (2) DF, WPD to G-3 and 
G-4, 13 Feb 42, sub: Augmentation of Equipment for CWS. Both in WPD 166-5. 

fl (i)WD Cir 59, 9 Mar 42. (2) Army Service Forces was known as the Services of Supply 
from March 1942 until 12 March 1943. Since it is best known by the earlier designation the term 
Army Service Forces will be used in the narrative of events from 9 March 1942 onward. Ad- 
ministratively, the CWS was under Army Service Forces and reported through ASF to the 
General Staff. See below. Cha pter V . 

T (i) Memo, Col Herrick, OPD, for Col St. Clair Streett, C Opns Gp OPD, 23 Mar 42, sub: 
Use of Toxic Gases. (2) Memo, Col James R. Townsend, C Resources & Reqmts Sec WPD, for 
Brig Gen Dwight D. Eisenhower, Feb 42, sub: Use of Toxic Gases. Both in WPD 165—23. 
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CWS Equipment Army Exhibit, San Antonio , Texas, March 1942. The 
masks, from left to right, are: diaphragm, service, optical diaphragm (for use 
ivith field glasses), and civilian . 



tical action could be directed. By March 1942 the Chemical Warfare Service 
was thus embarked on a definite if modest mobilization project that was 
intended to assure the U.S. Army of at least a limited degree of readiness 
for gas warfare. In sum, this was an earnest of the active preparations and 
constant readiness to which the War Department had alluded in its reply 
to the Department of State. 

The Concern of Mr. McCloy 

While the WPD study was still in progress, Assistant Secretary of War 
John J. McCloy brought up another aspect of chemical warfare preparedness 
which, up to that time, had not been especially considered except by the 
CWS. McCloy asked the Chief of Staff whether the United States was pre- 
pared to assist the United Nations in the employment of toxic gases. 8 
General Marshall referred the McCloy memorandum to the Chief, Chemical 

8 (i) Memo, ASW for CofS, 25 Jan 42. CWS 470.6/27 11-27 54* (2) Interv, CmlHO with 
Maj Gen William N. Porter, USA (Ret.), 15 Sep 51. 




